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1. INTRODUCTION

This document reports the methods and results of bathymetric surveys, sediment sampling and
sediment analysis conducted in support of the Port of Seattle’s Terminal 115 (T-115) Berth 1
maintenance dredging and pier replacement project. Terminal 115 required maintenance
dredging to re-establish adequate depth to accommodate barge loading and unloading. The
required project dredge depth is -16.5 feet (ft) mean lower low water (MLLW) with 2 ft of
allowable overdepth. The overdredge depth allows for the placement of a 1-foot (ft) (minimum
thickness) layer of clean sand over the sediments exposed by dredging.

Construction monitoring was required as a condition of the U.S. Army Corps of Engineers
(USACE) Permit Number NWS-2008-1496-WRD. Two specific sampling plans governed the
conduct of sampling at T-115:

e Post-Dredge Subsurface Sediment Characterization Quality Assurance Program
Plan (Anchor-QEA 2009a)

e Sand Cover Monitoring Plan (Anchor-QEA 2009b).

Sediment sampling was conducted by Science and Engineering for the Environment (SEE),
LLC of Seattle WA with support provided by Browning Environmental Services of Olympia,
WA and Marine Sampling Services of Burley, WA. Laboratory analyses were conducted by
Columbia Analytical Systems of Kelso, WA, data validation was conducted by Pyron
Environmental of Olympia, WA.

Bathymetric surveys were also required by the Sand Cover Monitoring Plan to verify that the
target thickness of cap material was placed over the dredged area. Those surveys were
conducted by the Port of Seattle Engineering Department. Bathymetric surveys were conducted
prior to and at the conclusion of maintenance dredging, and after placement of the sand cover.

11 PROJECT DESCRIPTION

T-115 is located at 6700 West Marginal Way Southwest in the City of Seattle on the west bank
of the Duwamish River (Figure 1-1). The site is situated in the joint Model Toxics Control Act
(MTCA)/Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Lower Duwamish Waterway Group (LDWG) Superfund Site (Port of Seattle
2009).

Major construction activities at the T-115 facility included:

e Removal of the existing wooded pier
e Installation of a sheet pile wall
e Dredging to -16.5 ft MLLW to accommodate barge berthing

e |Installation of 48-inch piles
e |Installation of a minimum 1-ft thick sand cover over the sediment surface exposed
by dredging.
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The in-water construction activities occurred from December 2, 2009 through February 23,
2010. Dredging occurred between January 20 and February 12, with sand cover placement
beginning on February 20 and concluding on February 23, 2010. The brief hiatus between
conclusion of dredging and placement of sand cover occurred to allow confirmation of final
dredge depths with bathymetric surveys, and to allow for the collection of post-dredge sediment
sampling. Construction activities at the site, and associated water quality monitoring and
hydroacoustic monitoring may be found in previously submitted T-115 reports (SEE 2010,
GRS and SEE 2010).

12 POST-DREDGE SUBSURFACE SEDIMENT CHARACTERIZATION

As part of USACE’s coordination with U.S. Environmental Protection Agency (EPA) and
Washington State Department of Ecology (Ecology) the Port agreed to collect cores after
completion of dredging activities. The specific objective of the post-dredge subsurface
sampling included:

e Collection of subsurface sediment cores at four locations within the post-dredge
footprint of the T-115 dredging prism after the conclusion of maintenance
dredging to characterize sediments that were exposed by dredging as well as the
vertical distribution of chemicals in the sediment column down to 4 ft below
mudline

e Analysis of four 1-ft intervals from each core in accordance with the Dredged
Material Management Program (DMMP) guidelines for polycyclic aromatic
hydrocarbon (PAH) compounds, polychlorinated biphenyls (PCBs), semivolatile
organic chemicals (SVOCs), and dioxin and furan congeners

e Comparison of the chemical results against the DMMP interpretive criteria.

The methods and results for the post-dredge characterization are presented in Section 2.

1.3 SAND COVER MONITORING

The Corps permit also required that the Port place a 1-ft sand cover over the entire dredged
area, and undertake a three-year monitoring program of the cover at T-115. The objectives of
the baseline (post-placement) monitoring event reported herein include:

e Pre- and post sand cover placement bathymetric surveys to verify that the
minimum 1-ft thickness is achieved.

e Chemical analyses of the sand pre-placement and sand cover samples collected
after placement to establish baseline surface chemical concentrations and to
confirm that minimal mixing of the sand cover with the underlying subsurface
sediment occurred during sand cover placement. Chemical analyses and
interpretation of the results follow both the DMMP and Washington State
Sediment Management Standards (SMS) (WAC 173-204).
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Longer-term monitoring will include 1) bathymetric surveys conducted at 6 months, 1 year, and
3 years following cover placement; 2) sediment samples taken again at years 1 and 3; and 3) a
study of recontamination potential from storm drain discharges near the T-115 sand cover.

A separate Recontamination Study Work Plan (TEC and SEE, 2010) was submitted to the Port,
EPA and Ecology in March 2010. The work plan describes procedures for collecting and
processing of storm drain sediment samples from the storm drain systems at T-115 that drain
into Berth 1. This project will collect and analyze sediment trap and sediment grab samples
from the storm drain systems that discharge directly adjacent to Berth 1 at T-115. The resultant
data will subsequently be used to evaluate the potential for recontamination of the clean sand
cover placed on the maintenance dredged area in Berth 1 in the year following cover placement
to observe changes to chemical concentrations over time.
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Figure 1-1  Port of Seattle Terminal 115 Vicinity Map (adapted from the Sediment Cover QAPP)
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2. BATHYMETRIC SURVEY RESULTS

Bathymetric surveys were conducted by the Port of Seattle Engineering Department throughout
the T-115 Berth 1 construction activities. The purpose of the surveys was to confirm post-
dredging and post-sand cover placement depths. The surveys were conducted using a Ross
Model 960 Hydrographic Survey System and Trimble DSM GPS receiver integrated with
HYPACK 2009 survey and data acquisition software. Water depth measurements taken with
the Ross 960 Hydrographic System were supplemented with lead line measurements. The
survey results are presented in the North American Datum, 1983 and elevations are referenced
to MLLW.

HYPACK 2009 was used to process the single-beam data from the Ross 960. Tide elevations,
times, and corrections were applied prior to editing data. Processed survey data was then
reduced and defined to produce data in a 20-ft trackline interval. The data was then brought
into Liscad v.8, Survey and Engineering Software, in which a preliminary Digital Terrain
Model (DTM) was created and checked for uniformity and quality. In addition, the DTM was
compared to previous surveys for accuracy and consistency.

The pre-dredge survey was conducted on 1 December 2009, post-dredge surveys were
conducted from 25 January 2010 through 19 February 2010, and the post-sand cap survey was
conducted from 23-25 February 2010. Multiple survey events were conducted during the port-
dredging phase to ensure that project depths were met and due to debris encountered in the
northern portion of the survey area.

Figure 2-1 shows the pre-construction contours. The overall goal of the dredging program was
to have -16.5 ft. MLLW depth after placement of the 1-ft sand cover. Bucket prints are shown
in Figure 2-2, showing where the mechanical dredge bucket cuts were taken. The final post-
dredge depth is shown in Figure 2-3; generally the post-dredge depths within the -18 ft. or
deeper. Given that the dredge bucket footprint extended outside of the original project line
(Figure 2-3), a new sand-cover placement boundary was developed by the Port of Seattle
Environmental Manager, Jon Sloan. Figure 2-4 shows the locations that sand placement
buckets were placed over the entire project area. The final post-placement site bathymetry is
shown in Figure 2-5, and Figure 2-6 presents the post-placement cover thickness. For most of
the site, the cover thickness exceeded 1 ft. A few areas proximal to the sheet pile wall on the
shore-side were less than 1 ft; this was likely due to difficult access for the placement
equipment.

Complete bathymetric survey results from the Port of Seattle are provided in Appendix A.

Date: June 25, 2010 2-1



Contour Plam* Boundary

Pre-Dredge Contours

-16.50 Contour Plan Boundary p—
Port___~

R —
< D _of Seattle

DEPARTMENT OF ENGINEERING

Information shown in this drawing is for general guidance only and the PORT in ho way warrants its
% sufficiency, adequacy, accuracy or correcthness or any interpretation, deduction or conclusion derived
ke therefrom, The use of such information for any purpose shall be at the sole risk and responsibility
of tThe USER, who shall prior to such use, have satisfied itself thot such informoation is suitable and
or adequate for such use. The Port uses ASCE (American Society Civil Engineers)> Subsurface Quality
Levels,

CALL 48 HOURS DESIGNER: DESIGN ENGINEER: Por-t ;

BEFORE YOU DIG DRAWN BY: DiﬁvszaY:ENSLEY of Seattle SEAPORT FACILITIES O,OOOOO
1-800-424-5555 SEA-TAC INTERNATIONAL AIRPORT GORSITANTS T

SCALE: SI@LEéH OWN PROJECT: TERMINAL 115

DATE: DATE:

01/25/2010
CHECKED &Y: sieer e T-115 Pre Dredge Contours and -16.5 Contour Plan [T oF seame wo.
APPROVED BY: APPROVED BY: Boundary

H:\!Pos\ Incoming\ IWF\T-115\Tom Zirkle\ 100407-1 T-115 List of Maps for Jon Sloan and Tim Thompson — Garry Ensley\E1 PreDredge Contours and —16.50Plan Boundary.dwg / Apr 13, 2010 - 2:31pm




Apr 14, 2010 - 10:51am

H:\!Pos\Incoming\ IWF\T-115\Tom Zirkle\ 100407-1 T-115 List of Maps for Jon Sloan and Tim Thompson — Garry Ensley\E4 PreDredge Buckets and -16.50Plan Boundary.dwg /

CALL 48 HOURS
BEFORE YOU DIG
1-800—-424-5555

REVISIONS

PROGRAM MANAGER:
GARRY ENSLEY
DESIGN ENGINEER:
GARRY ENSLEY
DRAWN BY:
MAPPING STAFF
SCALE:

AS SHOWN
DATE:
01/25/2010

CHECKED BY:

APPROVED BY:

Pre-Dredge Buckets

-16.50 Cont Plan Bound —
ontour Plan Boundary Port ?

of Seattle

SURVEY-MAPPING SERVICES
DEPARTMENT OF ENGINEERING

scale: 1" = 20°'

Information shown in this drawing is for general guidance only and the PORT in ho way warrants its
sufficiency, adequacy, accuracy or correcthness or any interpretation, deduction or conclusion derived
therefrom The use of such information for any purpose shall be at the sole risk and responsikility
of tThe USER, who shall prior to such use, have satisfied itself thot such informoation is suitable and
or adequate for such use. The Port uses ASCE (American Society Civil Engineers)> Subsurface Quality
Levels,

WORK ORDER NO.

of Seattle SEAPORT FACILITIES 000000
SEA-TAC INTERNATIONAL AIRPORT
PROJECT: TERMINAL 115

sieer e T-115 Pre Dredge Buckets and -16.5 Contour Plan PORT OF SEATILE NO.
Boundary




—16.50€T 100 Eles® Bolireary

Post-Dredge Contours

-16.50 Cont Plan Bound —
ontour Plan Boundary Port ?

of Seattle

SURVEY-MAPPING SERVICES

scale: 1" = 20°'

Information shown in this drawing is for general guidance only and the PORT in ho way warrants its
sufficiency, adequacy, accuracy or correcthness or any interpretation, deduction or conclusion derived
therefrom The use of such information for any purpose shall be at the sole risk and responsikility
of tThe USER, who shall prior to such use, have satisfied itself thot such informoation is suitable and
or adequate for such use. The Port uses ASCE (American Society Civil Engineers)> Subsurface Quality
Levels,

REVISIONS — o e
SEFORE YOU DI PO
SEFORE YO DIS SRR BT . of Seattle SEAPORT FACILITIES 000000
1-800-424-5555 SEA-TAC INTERNATIONAL AIRPORT GRS T

?§LE§HOWN PROJECT: TERMINAL 115

01/25/2010
CHECKED BY: sweer Tiie: T-115 Post Dredge Contours and -16.5 Contour Plan | 7oFT oF seame vo.
APPROVED BY: Boundary

E
3
&

1
o
2
o
~N
"
2

1Y

-
<
N

o

H
9

[

o
o

c

3

o
m

s
5
o
(=3
n
o
2

[
°

c

o

4

3
L2

c

o
[3)

(]

o
o

4
(=}
-]

[]

(=]
o
~N
w
<
o

[}

[ =4
w

o
o

1

c

o

w

[-%

E

[
£
-
E
-
o

c

o

s

o
°
(]

c

o
S

1Y

o
8

("]

(-

o
=
-

o
-
o
-
n

|

v
-

1
~

(=]
<
o
o
2
3
-
=
N

§
=
n
2
ps

[
€

H
-
£

£

o

(]
£
@

o
[
=
x




—16.050- €108 r Bl Bolindary

Sand Cover Boundary/
Pre Sand Line

:NVQ " 
=y ‘ 7

— N 5 \ ‘\\
“4/ )

\ s

Sand Cap Buckets

Sand Cover Boundary/

Pre Sand Line 9

_ Port__~
of Seattle

SURVEY-MAPPING SERVICES
DEPARTMENT OF ENGINEERING

-16.50 Contour Plan Boundary

scale: 1" = 20°'

Information shown in this drawing is for general guidance only and the PORT in no way woarrants its
sufficiency, adequacy, accuracy or correctness or any interpretation, deduction or conclusion derived
therefrom The use of such information for any purpose shall be at the sole risk and responsikility
of tThe USER, who shall prior to such use, have satisfied itself thot such informoation is suitable and
or adequate for such use. The Port uses ASCE (American Society Civil Engineers)> Subsurface Quality
Levels,

CALL 48 HOURS

BEFORE YOU DIG DRAWN BY DRAWN BY: of Sea'tue SEAPORT FACILITIES 900000
1-800-424-5555 R VAPPING STAFF SEA-TAC INTERNATIONAL AIRPORT GRS T

SCALE: .
. I e e oer. TERMINAL 115
I e e g

I e e

I e e

! r s

H:\IPos\ Incoming\ IWF\T-115\Tom Zirkle\ 100407-1 T-115 List of Maps for Jon Sloan and Tim Thompson — Garry Ensley\E5 SandCapBuckets and -16.50PlanBndry and JonSloanSandBndry.dwg / Jul 07, 2010 - 8:05am

07/07/2010
CHECKED BY: sweer Tiie: T-115 Sand Cap Buckets, Sand Cover Boundary PORT OF SEATTLE NO.
APPROVED BY: and -16.5 Contour Plan Boundary




H:\!Pos\ Incoming\ IWF\T-115\Tom Zirkle\ 100407—1 T—115 List of Maps for Jon Sloan and Tim Thompson — Garry Ensley\E3 MapSandBndry—JonSloanSandBndry—SandCntrs—16.5PlanBndry.dwg / Jul 07, 2010 — 8:17am

CALL 48 HOURS
BEFORE YOU DIG
1-800—-424-5555

L~

e

VIV N

REVISIONS

Mapping Sand Cap Boundary
(Post Sand Line)

- Sand Cover Boundary
(Pre Sand Line)

1 ~ Final Sand Cap (Feb 25, 2010)

Sand Cover Boundary (22,733.16 SF)
Mapping Sand Cap Boundary (23,820.07 SF)

-16.5 Contour Plan

Dredge Line —_—
of Seattle

SURVEY-MAPPING SERVICES
[ 1] [ ]
scale: 1" = 20

Information shown in this drawing is for general guidance only and the PORT in no way warrants its
sufficiency, adequacy, accuracy or correctness or ony interpretation, deduction or conclusion derived
therefrom. The use of such information for any purpose shall be at the sole risk and responsibility
of the USER, who shall prior to such use, have satisfied itself thot such information is suitable and
or adequate for such use. The Port uses ASCE (American Society Civil Engineers) Subsurface Quality
Levels.

PROGRAM MANAGER: WORK ORDER NO.
GARRY ENSLEY Por_t p —

—

CARRY ENSLEY of Seattle SEAPORT FACILITIES 000000

SEA-TAC INTERNATIONAL AIRPORT CONSULTANT'S .
S/'A%LEéHOWN PROJECT: TERMINAL 115

DATE:

07/07/2010

GRECKED” BY: sieer Tme: - T-115 Mapping and Sand Cover Boundaries and PORT OF SEATTLE NO.
AFPROVED BY; -16.5 Contour Plan Dredge Line




S1°'0—L00—

28°1+48°L+¥S° L+

0°'0+42°0+S8°0+8¢°L+€8°L+€0°2+G6°L+86° |

€2°0+0L°0+62°L+16°L+28°C+ 15T+ PT

09°0+2¢°L+¥8°L+€2°

Sand Cover Boundary

. Sand Cover Boundary
Site: Sand Cap Corrected

Stratum: Sand Cap Corrected

Surface 1: 100218—1 t—115 final post modmari6nobndr (NO SET BOUNDARY LIMIT) Beetween Post Dredge Surface and Sand Cap Surface
Surface 2: 100218—1 t—115 Final-Modified Sand Cap (NO SET BOUNDARY LIMIT) o
+99.9 Fill Tick Mark (at every 5ft)

Volume = —
1,357.90 (CF) End area Port

of Seattle

SURVEY-MAPPING SERVICES
DEFPARTMENT OF ENGINEERING

scale: 1" = 20°

Information shown in this drawing is for general guidance only and the PORT in no way warrants its
sufficiency, adequacy, accuracy or correctness or ony interpretation, deduction or conclusion derived
therefrom. The use of such information for any purpose shall be at the sole risk and responsibility
of the USER, who shall prior to such use, have satisfied itself thot such information is suitable and
or adequate for such use. The Port uses ASCE (American Society Civil Engineers) Subsurface Quality
Levels.

CALL 48 HOURS e Port =
BEFORE YOU DIG GARRY ENSLEY 000000

1-800-424-5555 T of At KT RNATIONAL AIRPORT
A EHOWN PROJECT: TERMINAL 115

H:\!Pos\ Incoming\ IWF\T-115\Tom Zirkle\ 100407—1 T—115 List of Maps for Jon Sloan and Tim Thompson — Garry Ensley\E7 JonSloanSandBndry and SandCapTopo —PostDredge Volume and Ticks.dwg / Jul 07, 2010 — 7:57am

07/07/2010 .
CHEGKED “BY: sweer ie: T-115 Post Dredge to Final Sand Surface PORT OF SEATTLE NO.
AFPROVED BV: including Fill and Cut Tick Marks




Post-Dredge Subsurface Sediment Characterization
Post-Sand Cover Placement Monitoring Report
Port of Seattle T-115 — Seattle, Washington

3. TERMINAL 115 POST-DREDGE SUBSURFACE SEDIMENT
CHARACTERIZATION

The purpose of sediment sampling after the conclusion of maintenance dredging was to
characterize the chemical composition of the sediments exposed by dredging to the -16.5
MLLW project depth (with 2 ft of allowable overdredge) as well as to provide information on
the vertical distribution of chemicals within the sediment column. Post-dredge sampling was
conducted as part of USACE’s multi-agency coordination with EPA and Ecology for projects
within the Lower Duwamish Waterway joint MTCA / CERCLA site.

3.1 METHODS

3.1.1 Sediment Collection

Sediment collection and laboratory analyses for the post dredge survey were conducted in
accordance with the Quality Assurance Project Plan (QAPP) (Anchor QEA 2009a). Notable
variances from the QAPP that occurred during the sampling are detailed in the following.

Initial post-dredge subsurface sediment sampling occurred on 27 January 2010 and was
conducted by SEE LLC of Seattle, WA and Marine Sampling Services (MSS) of Burley, WA.
SEE was the project leader and MSS provided vessel, navigation and vibracoring services.
Additional coring for post-dredge subsurface sediment characterization occurred on 10 March
2010 and was conducted by the same personnel as the first event. The field logs from both
coring events are presented as Appendix B.

3.1.1.1 Sample Locations

The target locations of post-dredge coring were prescribed in the QAPP and were based on a
projected dredge area calculated from bathymetric data and project design at the time when the
QAPP was written. Post-dredge core locations (SC) and post-cover surface sediment (SG)
locations for which chemical analyses were conducted are shown in Figure 3-1. The stations
collected in the southern portion of the dredge area (SC-01 and SC-02) were close to those
prescribed in the QAPP. For the northern stations (SC-03 and SC-04), a field-decision was
made to locate both further east from the QAPP-designated locations. This was due to the
inability, after multiple attempts, to core to the QAPP-specified collection depth of -6 ft. below
mudline; both construction activities and seafloor debris interfered with core collection. After
consultation with the Port, those stations were moved eastward and then successfully collected.

After collection of the sediment cores on 27 January 2010 and receipt of final post-dredge
bathymetry, it was determined that Stations SC-03 and SC-04 were either on the border or
outside the verified dredge area. As a result, these stations were relocated and sampled again at
the time of the post-sand placement survey on 10 March 2010.

Throughout coring activities, a Trimble differential global positioning unit that used the U.S.
Coast Guard differential correction was used. The DGPS was interfaced to an integrated
navigation system that displayed the vessel position relative to target location and shoreline
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features in real time. Coordinates were recorded electronically and in the field log when the
corer reached the bottom.

3.1.1.2 Core Collection

All subsurface sediment samples were collected aboard the MSS’s MV Nancy Ann using a
hydraulically-powered vibracore, which met the criteria set for sample collection as prescribed
in the QAPP. As stated in the QAPP, subsurface sediment samples were to be collected to a
depth of 6 ft below post-dredge mudline, sectioned into 1-ft segments and then homogenized
for analysis. For the post-dredge subsurface sediment sampling, the vibracoring device was
outfitted with 4-inch outer-diameter (OD), pre-cleaned aluminum core tubes that were 8 ft in
length. Based on the core tube length and corer geometry, a 7-ft drive length was anticipated in
order to collect the desired 6 ft of sediment. Table 3-1 shows the cores collected, times,
location and pertinent drive and recovery information for sediment cores collected as part of the
post-dredge subsurface sediment characterization. Additional information regarding the
collection of cores can be found in the field log (Appendix B).

Once collected, all cores were measured and then cut, covered with aluminum foil and capped
in the field into segments of 4 ft or less for subsequent logging and processing. After
segmenting, all cores were kept on ice until processing.

3.1.1.3 Sample Collection Deviations from QAPP

Notable deviations from the collection procedures outline in the QAPP (Anchor QEA 2009)
and their reasons and rationale follow.

Although 6 ft of sediment core was targeted in the QAPP as the collection goal, at only one
station (SC-02) was enough core length collected to produce samples representing all depth
intervals to -6 ft below mudline. The top 5 ft of the sediment column was collected at SC-01
and the top 4 at SC-03 and SC-04. For each sampling location where less than 6 ft of sediment
was retained, multiple coring attempts were made and the core was either driven to full travel
length (7 ft) or to refusal.

Stations SC-03 and SC-04 were located at the edge or slightly outside the verified dredged area
during the first sediment coring event (January 2010). After consultation with EPA and
Ecology, it was agreed that additional samples within the dredged footprint would be collected.
These samples were named SC-032 and SC-042 and were collected at the time of the post-sand
cover placement survey. Post-dredge samples for the cores collected at these two stations began
at the sand cover/sediment interface, and proceeded to the bottom of the core.
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Table 3-1  Post-Dredge Subsurface Sediment Characterization Sampling Stations and Cores Collected

Depth to
Dredged Mudline Drive
Station Date Time Latitude Longitude (MLLW) Sample Type Length Recovery
SC-01 1/27/2010 10:30 47 32.6404N 122 20.2812W -17.6 4-inch OD Vibracore 7 ft 51t
SC-02 1/27/2010 11:11 47 32.6536N | 122 20.2867W -17.3 4-inch OD Vibracore 7 ft 5.67 ft
SC-03 1/27/2010 12:14 47 32.6752N 122 20.2993W -17.7 4-inch OD Vibracore 7 ft 4.92 ft
SC-04 1/27/2010 14:32 47 32.6797N 122 20.3074W -20.6 4-inch OD Vibracore 7ft 4.75 ft
SC-03-2 1/27/2010 12:14 47 32.6697N | 122 20.3019W -17.1 4-inch OD Vibracore 7 ft 4.6 ft
SC-04-2 1/27/2010 13:59 47 32.6901N 122 20.3128W -15.8 4-inch OD Vibracore 7 ft 4.9 ft
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During the resampling of station SC-042, two cores were retained in the event that additional
sample volume would be needed. The core with the best recovery was selected to be the
primary sample and the other core would be processed only if additional sediment was required
to obtain sufficient volumes for analyses. Sufficient sediment was obtained from the selected
core and the remaining core was to be logged, photographed and discarded. Due to the sub-
sand cover sediment showing visible signs of contamination and being markedly different from
that sampled as SC-042, the Port decided to analyze the 1 ft of post-dredge, non-sand cover
sediment. This sample is reported as SC-043.

3.1.2 Sample Processing

Sample processing of cores collected as part of the post-dredge subsurface sediment
characterization was conducted in accordance with the procedures prescribed in the QAPP
(Anchor QEA 2009). Cores were cut longitudinally, split, photographed and logged prior to
subsampling. Core logs from processing are presented in Appendix C. Photographs of each
core are presented in Appendix D. All samples collected and their disposition is presented in
Table 3-2.

During processing, cores were subsampled into 1-ft intervals (e.g., 0-1ft, 1-2 ft, 2-3 ft, and 3-4
ft, etc.) measured from mudline as prescribed in the QAPP. The sediment from each 1 ft
segment was homogenized and then placed into pre-cleaned, labeled sample jars, logged in the
chain of custody form and kept on ice up to and through delivery to the analytical laboratory.
The uppermost four 1-ft units (0-1 ft, 1-2 ft, 2-3 ft and 3-4 ft below mudline) were submitted
for laboratory analyses and the remaining two segments (4-5 and 5-6 ft below mudline) were
archived for possible future analysis. All samples were submitted to Columbia Analytical
Systems of Kelso, WA for analysis and archiving. Chain of custody documentation is presented
as Appendix E.

3.2 RESULTS

The samples from the uppermost 4 ft of the sediment column were submitted Columbia
Analytical Services for chemical and conventional analyses specified in the QAPP. Post-dredge
subsurface sediment chemistry results are provided in Appendix F and full results are presented
in Appendix G. All sediment chemistry data underwent a Tier 1V validation that was conducted
by Pyron Environmental of Olympia, WA. Validation reports for each sample batch are
presented in Appendix H.

Sediment chemistry results were compared the DMMP Screening Level and Maximum Level
criteria as specified in the QAPP (Anchor 2009a). In addition, dioxin and chlorinated furans
were compared to the 2010 DMMP interim criteria for these compounds using toxicity
equivalent quotients (TEQ). TEQ were calculated using the methodology outlined in the
DMMP User Manual (USACE 1998). As prescribed in that document, dioxin and chlorinated
furan congener TEQ summations are reported separately when non-detected congeners are not
used in the summation and for when one-half of the reporting limit for non-detected analytes
are used in the summation.
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Table 3-2  Post-Dredge Sediment Samples and Analyses

Grain PAHs GC/MS
Station Interval | Collection Interval (ft) | TVS, TOC Size PCBs SIM Dioxins | Archive
ZA 0-1 v v v v v
ZB 1-2 v v v v v
T115-SC-01-100127 ZC 2.3 v v v v v
ZD 3-4 v v v v v
ZE 4-5 v
ZA 0-1 v v v v v v
ZB 1-2 v v v v v v
ZC 2.3 v v v v v v
T115-SC-02-100127 = - v v v v % %
ZE 4-5 v
ZF 5-5.7 v
ZA 0-1 v v v v v v
ZB 1-2 v v v v v v
T115-SC-03-100127 ZC 2.3 v v v v v v
ZD 3-4 v v v v v v
ZE 4-4.9 v
ZA 0-1 v v v v v v
ZB 1-2 v v v v v v
T115-SC-04-100127 ZC 5.3 v v v v v v
ZD 3.4 v v v v v v
ZE 4-48 v
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Table 3-2  Post-Dredge Sediment Samples and Analyses

Grain PAHs GC/MS
Station Interval | Collection Interval (ft) | TVS, TOC Size PCBs SIM Dioxins | Archive
ZA 0-1 v v v v v v
ZB 1-2 v v v v v v
T115-SC-03-2-1003210 >C > 3 v 7 " 7 " "
ZD 3-37 v v v v v v
ZA 0-1 v v v v v v
ZB 1-2 v v v v v v
T115-SC-04-2-100310 >C > 3 v 7 " 7 " "
ZD 3-4 v v v v v v
T115-SC-04-3-100310 ZA 0-1 v v v v v v
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All analytical results are reported and screened against DMMP criteria (Appendix F). Results
are discussed by station.

3.2.1 Station SC-01

For SC-01, five 1-ft collection intervals were collected; four were analyzed per the work plan
(ZA - ZD) and one was archived (ZE). Detected chemicals that exceed the DMMP criteria are
presented in Table 3-3. Complete results for this station may be found in Appendix Table F-1.

At Station SC-01, total PCBs exceeded DMMP screening level criteria in all four depth
intervals (ZA-ZD) (Table 3-3). Other detected compounds that exceeded screening levels were
fluoranthene, pyrene and total high molecular weight PAHs (HPAH) in the SC01-ZD (3-4 ft
below mudline) sample interval. Although total HPAH did not exceed the screening level in
any sample interval, total HPAH did exceed the bioaccumulation trigger in the SC01-ZC and
SCO1-ZD strata.

Dioxins and chlorinated furans were compared to two DMMP criteria: the 4 TEQ guideline for
open water disposal of dredged material at a dispersive site; and 10 TEQ, the maximum
concentration of a dredged material management unit (DMMU) that can be disposed of at a
non-dispersive site with the additional requirement that the weighted average of the volume of
all dredged material placed at the non-dispersive site does not exceed 4 TEQ. The TEQ
calculations are calculated and presented in two ways: 1) where the non-detected values are not
included in the TEQ total; and 2) the non-detected compounds are included in the TEQ total at
one-half the Reporting Limit (RL). The TEQ guidelines were not exceeded in the surface (ZA)
layer, but exceeded the 10 TEQ in the next two intervals (ZB and ZC) and the 4 TEQ in the
lowest interval (ZD).

Table 3-3  Station SC-01 Detected Compounds Exceeding DMMP Criteria

Chemical SC01-ZA SCo01-ZB SCo01-ZC SC01-ZD

Dry Weight 0-1ft 1-2ft 2-3ft 3-4ft

Fluoranthene (ug/kg) — — — 2,700 (SL)
Pyrene (ug/kg) — — — 2,600 (SL)
Total HPAH (ng/kg) — — 4,733 (BT) 8,236 (BT)
Total PCB (ug/kg) 330 (SL) 333 (SL) 590 (SL) 425 (SL)
Total Dioxins (TEQ) — 20.2 (10 TEQ) 24.0 (10 TEQ) 6.4 (4 TEQ)
Total Dioxins ¥2 RL (TEQ) — 20.6 (10 TEQ) 24.4 (10 TEQ) 6.7 (4 TEQ)

Notes:

SL=Screening Level

ML=Maximum Level

BT = Bioaccumulation Trigger

TEQ = Toxicity Equivalent Quotient

Concentrations are reported in pg/kg dry weight
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There were several compounds that were non-detected but their reporting limits exceeded
DMMP screening criteria. For SC-01, those compounds are listed in Table 3-4. A discussion of
the elevated detection limits for these compounds is presented in Section 3.3.

Table 3-4  Station SC-01 Non-detect Compounds Exceeding DMMP Criteria

SC01-ZA SC01-ZB SC01-ZC SC01-ZD
Chemical 0-1ft 1-2ft 2-3ft 3-4ft

1,2-Dichlorobenze — — — 67 U (SL)
1,2,4-Trichlorobenzene — — — 67 U (ML)
Butyl Benzyl Phthalate — — — 67 U (SL)
N-Nitrosodiphenylamine — — — 67 U (SL)
2-Methylphenol — — — 67 U (SL)
2,4-Dimethylphenol 48 U (SL) — 200 U (SL) 340 U (ML)
Pentachlorophenol — — 390 U (SL) 670 (SL)
Benzyl Alcohol — — 78 U (SL) 140 U (SL)
Benzoic Acid — — 780 U (SL) 1400 U (ML)

Notes:

SL=Screening Level

ML=Maximum Level

Concentrations are reported in pg/kg dry weight

3.2.2 Station SC-02

For SC-06, six intervals were collected to 5.7 below mudline; four were analyzed per the work
plan (ZA — ZD) and two are archived (ZE-ZF). Detected chemicals that exceed the DMMP
criteria are presented in Table 3-5. Complete results for this station may be found in Appendix
Table F-2.

The PCB SL was exceeded at the first, second and last sampling intervals (ZA, ZB and ZD).
The SL for butyl benzyl phthalate was exceeded in the first two intervals (ZA and ZB), but was
only detected in the second interval (ZB). The 4 TEQ threshold was exceeded at all four
intervals, with the lowest interval (ZD) also exceeding 10 TEQ.

Table 3-5  Station SC-02 Non-detect Compounds Exceeding DMMP Criteria

SC02-ZA SC02-ZB SC02-ZC SC02-ZD
Chemical 0-1ft 1-2ft 2-3ft 3-4ft
Butyl Benzyl Phthalate — 100 D (SL) — —
Total HPAH (ug/kg) — — — 5,381 (BT)
Total PCB (ug/kg) 349 (SL) 294 (SL) — 214 (SL)
Total Dioxins (TEQ) 8.1 (4 TEQ) 6.3 (4 TEQ) 6.5 (4 TEQ) 10.1 (10 TEQ)
Total Dioxins ¥ RL (TEQ) 9.4 (4 TEQ) 6.7 (4 TEQ) 5.9 (4 TEQ) 10.5 (10 TEQ)

Notes:

SL=Screening Level

ML=Maximum Level

BT = Bioaccumulation Trigger

TEQ = Toxicity Equivalent Quotient
Concentrations are reported in pg/kg dry weight

Date: June 25, 2010 3-8



Post-Dredge Subsurface Sediment Characterization
Post-Sand Cover Placement Monitoring Report

Port of Seattle T-115 — Seattle, Washington

Non-detected chemicals from Station SC-02 that exceeded DMMP criteria are presented in

Table 3-6.
Table 3-6  Station SC-02 Non-detect Compounds Exceeding DMMP Criteria

SC02-ZA SC02-ZB SC02-ZC SC02-ZD

Chemical 0-1ft 1-2ft 2-3ft 3-4ft

1,2-Dichlorobenze 95 U (SL) 41 U (SL) — —
1,2,4-Trichlorobenzene 95 U (ML) 41 U (SL) — —
Dimethyl Phthalate 95 U (SL) — — —
Butyl Benzyl Phthalate 95 U (SL) — — —
N-nitrosodiphenyl-amine 95 U (SL) 41 U (SL) — —
2-Methylphenol 95 U (ML) 41 U (SL) — —
2,4-Dimethylphenol 480 U (ML) 210 U (ML) 42 U (SL) 42 U (SL)
Pentachlorophenol 950 U (ML) 410 U (SL) — —
Benzyl Alcohol 190 U (SL) 82 U (SL) — —
Benzoic Acid 1900 U (ML) 820 U (ML) — —
Notes:

SL=Screening Level
ML=Maximum Level

Concentrations are reported in pg/kg dry weight

3.2.3 Station SC-03

For SC-03 only four intervals were collected. Detected chemicals that exceeded the DMMP
criteria for Station SC-03 are presented in Table 3-7. Complete results for this station may be
found in Appendix Table F-3. As noted in the Methods section, Station SC-03 was resampled
in March 2010 and was designated SC-032. Sample SC-03 was from the initial collections in
January 2010; this SC-03 was processed and archived, but not analyzed (Table 3-2).

Total PCBs exceeded the SL in the first three intervals (ZA — ZC), but no PCB Aroclors were
detected in the last depth interval (ZD). Other detected chemicals that exceeded the SL
included butyl benzyl phthalate in the first interval (ZA). Measured levels of pyrene,
benzo(a)anthracene, chrysene, and total HPAHs exceeded the SL in the second interval (ZB).
The total 10 TEQ threshold was exceeded in the first two intervals (ZA, ZB), but was less than
the 4 TEQ threshold for the third and fourth intervals (ZC and ZD). However, when one-half
the reporting limit for non-detected dioxin/furans were included in the TEQ calculation for the
lowest interval (ZD), the resultant TEQ was 6.7, exceeding the 4 TEQ threshold.
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Table 3-7  Station SC-032 Detected Compounds Exceeding DMMP Criteria
SC032-ZA SC032-ZB SC032-ZC SC032-ZD

Chemical 0-1ft 1-2ft 2-3ft 3-4ft
Butyl Benzyl Phthalate 69 D (SL)
Pyrene 9,000 (SL)
Benzo(a)anthracene 1,600 (SL)
Chrysene 2,100 (SL)
Total HPAH (ug/kg) 18,640 SL)
Total PCB (ug/kg) 296.5 (SL) 302 (SL) 540 (SL) —
Total Dioxins (TEQ) 13.7 (10 TEQ) 12.6 (10 TEQ) — 0.0087
Total Dioxins %2 RL (TEQ) 14.1 (10 TEQ) 13.0 (10 TEQ) — 6.7 (4 TEQ)

Notes:
SL=Screening Level
ML=Maximum Level

BT = Bioaccumulation Trigger

TEQ = Toxicity Equivalent Quotient
Concentrations are reported in pg/kg dry weight

Non-detected chemicals exceeding the DMMP criteria at Station SC-032 are presented in Table

3-8.
Table 3-8  Station SC-032 Non-detect Compounds Exceeding DMMP Criteria
SC032-ZA SC032-ZB SC032-Z2C SC032-ZD

Chemical 0-1ft 1-2ft 2-3ft 3-3.7ft
1,2-Dichlorobenze 42 U (SL) 72 U (SL) — —
1,2,4-Trichlorobenzene 42 U (SL) 72 U (ML) — —
Hexachlorobenzene 42 U (SL) 72 U (SL) — —
Dimethyl Phthalate — 72 U (SL) — —
Butyl Benzyl Phthalate — 72 U (SL) — —
N-nitrosodiphenyl-amine — 72 U (SL) — —
2-Methylphenol — 72 U (SL) — —
2,4-Dimethylphenol — 360 U (ML) — 29 U (SL)
Pentachlorophenol 420 U (SL) 720 U (ML) — —
Benzyl Alcohol 83 U (SL) 150 U (SL) — —
Benzoic Acid 830 U (ML) 1500 U (ML) — —
Notes:

SL=Screening Level
ML=Maximum Level

Concentrations are reported in pg/kg dry weight

3.2.4 Station SC-04

Detected chemicals that exceeded the DMMP criteria for Station SC-042 and SC-043 are
presented in Table 3-9. As noted in the Methods section, due to a second collection of this

sample, the second sample received the designation SC-042. The initial collection SC-04 was
processed, archived, but not analyzed (Table 3-2). During the resampling of SC-04, two cores

Date: June 25, 2010 3-10



Post-Dredge Subsurface Sediment Characterization
Post-Sand Cover Placement Monitoring Report
Port of Seattle T-115 — Seattle, Washington

were collected; the core with the greatest amount of recovery was used for sample SC-042.
Sufficient sediment volume was obtained from this core sample to meet sample volume
requirements. The core that became Sample SC-043 was originally retained in the event
addition sample volume was needed for SC-042. Once volume requirements were met with the
single core representing SC-042, the intent was to log the additional core for sand cover
thickness and then discard. However, due to the dissimilarity to the pre-cover sediments in the
other core, the small amount of post-dredge sediment from the second core was sampled and
analyzed by the Port. Functionally, SC-042 and SC-043 are field duplicates of the same station.

Complete results for this station may be found in Appendix Table F-4.

No analytes exceeded DMMP evaluative criteria from any depth strata sampled at SC-042.
Only a few analytes were detected at concentrations above reporting limits. The sediments
collected from all strata at SC-042 were gravels and sand (>98%) with minimal fines and this
helped contribute to the low reporting limits for these samples. For Station SC-043, total PCBs
exceeded the SL and total dioxins exceeded the 10 TEQ criteria.

Table 3-9  Station SC-042 and SC-043 Detected Compounds Exceeding DMMP Criteria

SC042-ZA SC042-ZB SC042-ZC SC042-Z2D SC043-ZA
Chemical 0-1ft 1-2ft 2-3ft 3-4ft 0-1ft
Total PCB (ug/kg) — — — — 203 (SL)
Total Dioxins (TEQ) 0 0 0 0 35.5 (10TEQ)
Total Dioxins ¥2 RL (TEQ) | 7.6 (4TEQ) 6.4 (ATEQ) | 6.4 (4TEQ) | 6.2 (4TEQ) | 35.9 (10TEQ)

Notes:

SL=Screening Level
ML=Maximum Level

BT = Bioaccumulation Trigger

TEQ = Toxicity Equivalent Quotient

Concentrations are reported in pg/kg dry weight

3.3  DATAQUALITY AND LABORATORY PERFORMANCE

All data were subjected to a Tier IV validation conducted by Pyron Environmental. Data
validation reports are presented as Appendix G. The validation reports detail laboratory
performance and results against al QC criteria outlined in the QAPP. This section discusses the
overall performance and usability of post-dredge sediment data as well as stating where results

and performance differed from the QAPP.

Post-dredge sediment samples were submitted to the laboratory in two separate groups due to
the resampling of two stations (Section 3.1). Data validation reports were generated for each

submission (batch).

For the samples collected in January 2010, holding times, instrument performance checks,
calibrations, calibration verification, surrogate recoveries, matrix spike and matrix spike

duplicates, and laboratory reporting limits were within control parameters outlined by the
QAPP and methodologies specified in the QAPP for GCMS and HRGC/HRMS analyses.

Date: June 25, 2010

3-11




Post-Dredge Subsurface Sediment Characterization
Post-Sand Cover Placement Monitoring Report
Port of Seattle T-115 — Seattle, Washington

Data that was qualified as a result of the validations include:

Aroclor 160 being qualified as an estimated (J) concentration at SC01-ZA, SC01-
ZB, SC01-ZC, SC01-ZD, SC02-ZA, SC02-ZB, SCOD-ZC and SC02-ZD because
the matrix spike and matrix spike duplicate samples percent recoveries were less
than lower control limits.

Octochlorodibenzo-p-dioxin values for SC01-ZB and SC01-ZC were qualified as
estimates (J) due to the reported value exceeding the calibration range.

Dimethyl phthalate concentrations for SC01-ZA, SC01-ZB, SC01-ZC, SC02-ZB,
SCOD-ZC and SC02-ZD were changed from estimated (J) values to non-detected
values (U) due to detection of dimethyl phthalate in the method blank.

For the laboratory analyses conducted on samples collected in March 2010, holding times,
instrument performance checks, calibrations, calibration verification, surrogate recoveries,
matrix spike and matrix spike duplicates, and laboratory reporting limits were within control
parameters outlined by the QAPP and methodologies specified in the QAPP for GCMS and
HRGC/HRMS analyses. In addition, a field duplicate sample was collected from SC032-ZA
and assigned a sample ID of SC0532-ZA. Duplicate results and RPD calculations are presented
in the Validation Report (Appendix H).

Data that was qualified due to laboratory or duplicate results that exceeded the criteria in the
QAPP include:

Octochlorodibenzo-p-dioxin values for SC0532-ZA and SC043-ZA were
qualified as estimates (J) due to the reported value exceeding the calibration
range.

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) values for SC032-ZA,
SC0532-ZA were qualified as estimates (J) due to field duplicate results being
outside the precision criteria outlined in the QAPP.

Octochlorodibenzo-p-dioxin values for for SC032-ZA, SC0532-ZA were
qualified as estimates (J) due to field duplicate results being outside the precision
criteria outlined in the QAPP.

Dimethyl phthalate concentrations for SC032-ZA, SC032-ZB, SC032-ZC,
SC0532-ZA and SC043-ZA were changed from estimated (J) values to non-
detected values (U) due to detection of dimethyl phthalate in the method blank.

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) concentrations for SC032-
ZD, SC042-ZA, SC042-ZC, and SC042-ZD were changed from estimated (J)
values to non-detected values (U) due to detection in the method blank.

Octochlorodibenzo-p-dioxin concentrations for SC042-ZA, SC042-ZB, SC042-
ZC, and SC042-ZD were changed from estimated (J) values to non-detected
values (U) due to detection in the method blank.
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e 123,4,6,7,8,-Heptachlorodibenzofuran concentrations for SC032-ZD, SC042-
ZA, SC042-ZB, and SC042-ZC were changed from estimated (J) values to non-
detected values (U) due to detection in the method blank.

e QOctochlorodibenzofuran concentrations for SC032-ZD and SC042-ZB were
changed from estimated (J) values to non-detected values (U) due to detection in
the method blank.

As shown in Tables 3-2 through 3-9, several compounds were not detected in post-dredge
surface and subsurface sediments, but the reporting limits for these compounds exceeded the
corresponding DMMP screening level for that compound. Samples that showed elevated
reporting limits were those that had either a high proportion of fines or sufficient amounts of
PAH such that the extract required dilution. Although the there were several high reporting
limits, all data was deemed usable with the aforementioned qualifications based on the data
validation.
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Figure 3-1 Post-dredge Sediment Core (SC) and Post-cover Sediment Grab (SG) Sample Locations
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4, SAND COVER MONITORING

The purpose of the sand cap sampling was to ensure that the sand substrate placed over the
exposed dredged material was free of chemical contamination pre-placement, and to establish
baseline chemical conditions post-placement. Additionally, sediment samples collected from
the interim sand cover were also evaluated to ascertain if the desired cover thickness was
achieved (1 ft) and whether any mixing between sand cover materials and dredge residuals or
site sediments occurred. This sampling event was the first event in a three-year monitoring
effort of the sand cover placed at T-115.

4.1 METHODS

Sediment collection and laboratory analyses for the sand cover survey were conducted in
accordance with the Quality Assurance Project Plan (QAPP) Port of Seattle Terminal 115 Post
Dredge Subsurface Sediment Characterization (Anchor QEA 2009). Notable variances from
the QAPP that occurred during the sampling are detailed below.

Sediment collections for sand cover monitoring occurred on 10 March 2010 and were
conducted by SEE LLC of Seattle, WA and Marine Sampling Services (MSS) of Burley WA.
SEE was the project leader and MSS provided vessel support and navigation services. The field
logs are presented as Appendix B.

4.1.1 Pre-placement Sand Source and Chemical Analysis

Sand cover material was obtained by the construction contractor, Pacific Pile and Marine, Inc.
(Pacific) from Glacier Northwest’s sand and gravel quarry on Vashon Island. Chemical
analysis of the sand was directed by Anchor-QEA and the data supplied to the Port of Seattle.
The results of the chemical analyses of the sand cover are presented in Appendix I. For SVOCs
analyzed using Method 8270 (SIM), all target analytes were non-detected at the reporting limits
with the exception of di-n-butylphthalate and bis (2-ethylhexyl)phlalate, which were both
detected above the reporting limit but less than either the DMMP SL or the Lowest Apparent
Effects Threshold (LAET) dry weight criteria.

4.1.2 Sample Locations

Sample locations occupied during the March 2010 sampling of the interim sand cover were
those prescribed in the QAPP which were crosschecked against post sand cover placement
bathymetric survey results (Section 2).

Throughout sand cover sampling activities, a Trimble differential global positioning unit that
used the U.S. Coast Guard differential correction was used. The DGPS was interfaced to an
integrated navigation system that displayed the vessel position relative to target location and
shoreline features in real time. Coordinates were recorded electronically and in the field log
when the sampler reached the bottom.
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4.1.3 Sand Cover Sediment Collections

All sand cover sediment samples were collected aboard the MSS’s MV Nancy Ann using a 0.06
m? Gray-O’Hara boxcore. The use of the Gray-O’Hara boxcore represents a departure from the
QAPP where a 0.3 m? hydraulically powered grab sampler was specified. The decision to use
the Gray O’Hara boxcore was made due to the potential for deeper penetration in order to better
define cap thickness (1.5 ft [45 cm] for the boxcore versus 1 ft [30 cm] for the power grab
sampler) and the smaller areal sample size (0.06 m? versus 0.30 m? for the power grab). The
smaller sample area allowed less of the cover to be disturbed or removed though sampling. At
all stations sampled, the Gray-O’Hara was successful at penetrating through cap sediments to
pre-cover strata, mostly at thicknesses that exceeded 30 cm (1 ft).

4.1.4 Sand Cover Sample Processing

All sand cover boxcore samples were processed and sample handled in accordance with the
QAPP. The boxcore was brought to the surface, evaluated for sampling related disturbance and
representativeness, and then measured for penetration and recovery. If sufficient sediment was
collected in a good quality, undisturbed, representative sample, the overlying water was the
siphoned, photographs of the sediment surface taken, logged, and then subsampling proceeded.
Sample logs/descriptions are provided in the field logs (Appendix B).

Three samples representing the 0-10 cm, 10-20 cm and 20-30 cm depth intervals below
mudline were acquired for each of the four sand-cover sampling stations and designated as the
SG-xxA (Surface Grab — station numberA[0-10cm]), SG-xxB(10-20 cm) and SGx-xxC (20-
30+cm). The sediment from each 10 cm strata was placed into pre-cleaned stainless steel
bowls, homogenized and then placed into pre-cleaned, labeled sample jars, logged in the chain
of custody form and kept on ice up to and through delivery to the analytical laboratory. Chain
of custody forms are provided in Appendix E. Only the samples representing the top 10 cm of
the sediment column were analyzed for chemical constituents. All other samples, representing
the 10-20 cm and 20-30+ cm below mudline strata, were archived at -4 degrees C.

4.2 RESULTS

Sand cover sediments from the top 10 cm of the sediment column were submitted to Columbia
Analytical Services for analyses; all other strata collected were archived. All sediment
chemistry data underwent a Tier IV data validation by Pyron Environmental of Olympia, WA.
The results from sediment chemical analyses of post-sand cover samples are provided in
Appendix J.

As discussed, sand cover sediment samples were collected using a 0.06 m? Gray-O’Hara
boxcore. In addition, two post-dredge sediment samples were taken by coring through the sand
cover and then collecting the underlying native sediments. In each sample, a minimum
thickness of clean sand cover could be determined and thicknesses are shown in Table 4-1
along with other station coordinates and water depths.
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Table 4-1 Sand Cover Monitoring Stations and Sampling Data
Sand
Station Date Time Latitude Longitude Sample Type | Drive Length | Thickness Notes
. 2 50 cm >50 cm
SG-01 | 3/10/2010 | 9:10 | 47 32.6403N | 122 20.2812W | 0.06 m? Boxcore (.64 (1.64 )
. 2 45 cm 45 cm
SG-02 | 3/10/2010 | 10:11 | 47 32.6534N | 122 20.2870W | 0.06 m? Boxcore (1.48 ) (1.48 )
. 2 36 cm >36 cm
SG-03 | 3/10/2010 | 11:06 | 47 32.6684N | 122 20.3016W | 0.06 m? Boxcore (1.18 ) (118 )
. 2 27 cm 27 cm
SG-04 | 3/10/2010 | 14:34 | 47 32.6902N | 122 20.3126W | 0.06 m? Boxcore (0.89 f (0.89 f
SC-03-2 | 3/10/2010 | 12:14 | 47 32.6697N | 122 20.3019W | 4" OD Vibracore 7 feet 23cm | Clean contact between pre-
(0.75 ft) cover and site sediment
SC-04-2 | 3/10/2010 | 13:59 | 47 32.6901N | 122 20.3128W | 4" OD Vibracore 7 feet 37cm | Clean contact between pre-
(1.21 ft) cover and site sediment
SC-04-3 | 3/10/2010 | 13:25 | 47 32.6900N | 122 20.3118W | 4" OD Vibracore 3.8 ft 10cm | Sample disturbed, non-
(0.33 ft) representative
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For sand cover sediments, sediment chemistry results were compared to both DMMP and SMS
criteria. The sand cover sediments were depauperate in both fine-grained sediment and total
organic carbon. SMS criteria are based on normalization to TOC concentrations as a proxy for
bioavailabilty. Given the very low TOC concentrations measured in sand cover surface
sediments (<0.2%), the TOC normalizations in SMS comparisons, which are intended for
sediments with TOC >0.5%, sand cover surface sediments were compared to LAET SMS
criteria on a non-normalized, dry-weight basis. Comparisons to both the DMMP and LAET
criteria are shown in Appendix J.

For both sand cover surface sediment samples collected after placement, there were no
exceedances of DMMP or LAET chemical criteria for either detected analytes or the reporting
limits of non-detected analytes. Although there were no exceedances of screening criteria,
several LPAH, HPAH and dioxins were detected in sand cover sediments. The sands that were
placed as the sand cover were analyzed prior to placement and no PAH compounds or dioxins
were detected at concentrations greater than the reporting limit (Appendix I). The only SVOC
compounds that were detected in the analysis of materials prior to its placement as the sand
cover were the two phthalate esters, di-n-butylphthalate and bis-(2-ethylhexyl)phthalate.

During the field sampling, it was noted in the field log that occasional clasts of dark fine
grained sediments that ranged from a few to 10+ cm in long axis dimension were present within
the sand cover matrix. It is likely that these clasts were native/site sediments that were captured
during sand cover placement. The contact between the underlying native/silt sediment and
overlying sand cover was well defined, with little or no mixing. The fines that were observed as
well as the detected analytes are likely a result of the clasts of fines sediments captured in the
sand cover matrix. This sand cover samples that show the highest concentrations of PAH
(though well under screening level criteria) are also the stations that show the greatest
proportion of fine grained (silt or finer) sediments. There, although the clasts were noted, there
appeared to be little or mixing between the xenoclasts and the cap sediments.

4.3 DATA QUALITY AND LABORATORY PERFORMANCE

Laboratory data for sand cover sediments underwent a Tier IV validation by Pyron
Environmental. The full data validation report is provided in Appendix K. Although not
specified in the Monitoring Plan, SVOCs were quantified, in addition to just LPAH and HPAH,
as specified in the plan. All SVOC data is reported and validated.

All conventional parameters, Methods 8270 SVOCs and polychlorinated dioxins/furans by
Method 1613B met quality control parameters set forth by the Monitoring plan with the
following modifications:

e Data that was qualified due to laboratory or duplicate results that exceeded the
criteria in the QAPP include:

— Octochlorodibenzo-p-dioxin concentration for SG-02A was qualified as
estimates (J) due to MS/MSD recovery RPDs outside of control limits.
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— Dimethyl phthalate concentrations for SG-01A, SG-02A, SG-51A were
changed from estimated (J) values to non-detected values (U) due to detection
of dimethyl phthalate in the method blank.

— Octochlorodibenzo-p-dioxin concentrations for SG-01A, SG-02A,SG-03A,
SG-04A and SG-51A were changed from estimated (J) values to non-detected
values (U) due to detection in the method blank.

— 1,2,3,4,6,7,8,-Heptachlorodibenzofuran concentrations for SG-01A, SG-02A,
SG-04A and SG-51A were changed from estimated (J) values to non-detected
values (U) due to detection in the method blank.

e Samples SG-01A and SG-051A were duplicate samples from the same
homogenate. A comparison of results and tabulation of RPDs, or straight
concentration difference where appropriate, is presented as an appendix in the
data validation report (Appendix H). All RPDs and differences were within limits
specified by the QAPP.
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Appendix A

Bathymetric Survey
Results
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General Survey Notes:

Purpose:

This survey was made at the request of the Port of Seattle Engineering Department to support maintenance dredging operations at Terminal
115, Berth 1. This work was performed under Port of Seattle project 103773, T-115 Berth 1 Design.

The intent of this survey was to calculate payout volumes based upon pre- and post-dredge bathymetric surveys, conducted by the Port, of in
situ materials at said location. Final Pay VVolume was determined by creating a Digital Terrain Model (DTM) and generating AutoCAD
Triangulated Irregular Network (TIN), of pre- and post-dredge hydrographic surveys and computing volumes to the nearest cubic yard.

Datums:

Horizontal Datum and Basis of Bearing:

North American Datum of 1983, Adjustment 2007, (NAD 83/07).

Washington State Plane Coordinate System (North Zone), as derived by GPS Observations.

Vertical Datum:
Mean Lower Low Water (MLLW)

Vertical Benchmarks:
Port of Seattle (POS): HAZ 1 Elevation = 19.34’
Contractor Benchmark: Elevation = 19.9’

Field Visitation:

Pre-dredge:

The field portion for the pre-dredge hydrographic survey was performed on December 01, 2009 (see Survey Data Table for times and tidal
elevations).

Post-dredge:
The field portion for the post-dredge hydrographic survey was performed between the period of January 25, 2010 and February 25, 2010 (see
Survey Data Table for times and tidal elevations).

Field Equipment:
0 Ross Surveyor Model 960 Hydrographic Survey System
o Trimble DSM GPS Receiver
o Conventional hand lead lines (Manual Depth Measurement)



Bathymetry Survey Methods:

Daily discharge from the Duwamish River created strong water currents in the project area that impacted piloting and course travel. To
mitigate these influences the pre- and post-dredge surveys were performed during periods of slack tide. Although not ideal, this was
necessary to aid the helmsman in vessel navigation.

Prior to data collection vertical confirmation with POS benchmark HAZ 1 and contractor benchmarks were made, as well as adjustment to
the project tide board. Transducer verification was also performed prior to and upon completion of activities. This was accomplished by
implementing a bar check at the depths of 10 feet and 20 feet to confirm sonar draft below the water line.

Pre-dredge bathymetric data was collected by running lines parallel with the dock located at Berth 1 in the coverage area. Post-dredge
bathymetric data was collected by running lines perpendicular to the dock.

Manual depth measurement techniques (conventional lead lines) were used in areas in which acoustic methods were not ideal. Derived
elevations were noted accordingly.

Tide Elevations were noted in approximate intervals of 15 to 30-minutes. This was completed to document the accuracy of collected data
and assist with post-processing efforts.

Horizontal positioning was determined by direct GPS observations resulting in real-time positional data.

Post-processing and Data Reduction:
Post-processing and data reduction was performed daily upon completion of field operations.

Post-processing software:
o HYPACK 2009, Hydrographic Survey Software
o Liscad v.8, Survey and Engineering Software

HYPACK 2009, Hydrographic Survey Software, was used to process the single-beam data collected. Tide elevations, times, and corrections
were applied prior to editing data. Processed survey data was then reduced and defined to produce data in a 20-foot trackline interval. XYZ
values were then exported for use in an American Standard Code for Information Interchange (ascii) file format.

The exported data was then brought into Liscad v.8, Survey and Engineering Software, in which a preliminary Digital Terrain Model (DTM)
was created and checked for uniformity and quality. In addition, the DTM was compared to previous surveys for accuracy and consistency.
Upon completion, the XYZ values were then exported in ascii file format and sent to the Port of Seattle Mapping Group

Final Volume Calculation and Data Exhibits:
Post-processed data was provided by field crew members in ascii file format. The Mapping Group, based upon the data received, calculated
the final volumes, as well as prepared project exhibits and plots for this project.



Final Volume Calculation and Data Exhibit software:
o0 Autodesk Civil 3D Land Desktop Companion 2008

The XYZ ascii file was directly imported into AutoCad Civil 3D Land Desktop Companion 2008. Digital Terrain Models were then created
using the provided data.  Contours were generated using the Triangular Irregular Network (TIN) and were examined for quality and
accuracy. Once verified, contours were overlaid for comparison and examined. A check was conducted to verify that the bathymetry data
collected encompassed the project area.

Final Volume Calculations:
The values for the Final Volume Calculations were derived by the Average End Area Method . Computations, volume examination, and
expressed results were performed using Autodesk Civil 3D Land Desktop Companion 2008

The Average End Area method calculates volumes by adding the area of a material type at one station to the area of the material type at the
next station and dividing the sum by two, then multiplying the result by the distance between the sections (L=length).

L
I"T=E[A1 +z‘ﬂ.|:]

length aread

areat [T] Cut wolume = (aresl + srea3)2 * length
3 Fill valume = rarea2 * length)iz

areaz

Data Exhibits:
Plot files and pdfs illustrating the result of the survey were provided to the Port of Seattle Engineering Department for distribution.



SURVEY DATA TABLE:

Dates of
Surveys Data Description Equipment Used TIME (2010) | Tidal Elevation (TZ/EM/PF)
12/1/2009 Pre Dredge by POS Survey Ross Surveyor Model 960 11:26 10.00
11:54 10.50
12:04 10.60
1/25/2010 Post Dredge as of 1/25/2010 Ross Surveyor Model 960 9:13 11.40
9:32 11.50
1/27/2010 Post Dredge as of 1/27/2010 Ross Surveyor Model 960 8:40 9.50
9:52 9.80
2/5/2010 Post Dredge as of 02/5/2010 Ross Surveyor Model 960 9:17 13.30
10:01 12.70
2/8/2010 To fill-in open area not covered from 2/5/2010 Ross Surveyor Model 960 9:06 9.60
9:23 9.70
2/10/2010 Additional Lead Line Points Ross Surveyor Model 960 9:17 8.40
9:39 8.40
2/16/2010 Post Dredge as of 02/16/2010 Ross Surveyor Model 960 8:51 10.30
8:57 9.90
9:26 9.00
9:33 8.70
2/17/2010 Post Dredge as of 02/17/2010 Ross Surveyor Model 960 8:31 10.70
Additional Lead Line Points 9:40 8.80
2:28 15.90
3:30 14.30
2/19/2010 Additional Lead Line Points Ross Surveyor Model 960 9:06 10.80
Post Dredge as of 2/19/2010 FINAL (2/17 & 2/19
combined) 9:31 10.20
10:08 9.20
2/23/2010 Sand Cap Topo as of 2/23/2010 Ross Surveyor Model 960 10:09 10.50
10:31 10.60
10:45 10.50
11:06 10.40
11:53 10.00




2/25/2010

Sand Cap Topo as of 2/25/2010 FINAL

Ross Surveyor Model 960

8:46 8.30
9:23 8.50
9:28 8.50
9:36 8.70
9:48 8.80
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Appendix B

Field Logs
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Post-Dredge Subsurface Sediment Characterization
Post-Sand Cover Placement Monitoring Report
Port of Seattle T-115 — Seattle, Washington

Appendix C

Core Logs

Date: June 25, 2010
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Post-Dredge Subsurface Sediment Characterization
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Photographs
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Appendix F

Table F-1 Station SCO01

Station
SCO01 ZA SCO01 ZB SCO01 zZC SCO01 ZD
1/27/2010 1/27/2010 1/27/2010 1/27/2010
9:44 9:44 9:44 9:44
TOC

SQs CSL Valid Result | Valid [ TOC NormConc Valid Result | Valid | TOC NormConc Valid Result | Valid | TOC NormConc | Valid Result | Valid | NormConc
Chemical Name (ppm OC) | (ppm OC) SL BT ML LAET 2AET Result Unit Flag (ppm OC) Result Unit Flag (ppm OC) Result Unit Flag (ppm OC) Result Unit Flag | (ppm OC)
Solids, Total 52.5| percent
Solids, Total 52.8| percent 60.7| percent 64.1| percent 74.7| percent
Carbon, Total Organic (TOC) 2.15| percent 1.54| percent 4.69| percent 1.01| percent
Gravel 1.7| percent 1.67| percent 2.28| percent 13.9] percent
Sand, Very Coarse 1.08| percent 1.6| percent 1.57| percent 5.05| percent
Sand, Coarse 2.61| percent 4.42| percent 3.51| percent 8.78| percent
Sand, Medium 8.97| percent 17.3| percent 9.89| percent 13| percent
Sand, Fine 7.93| percent 16.5| percent 11.1| percent 9.48| percent
Sand, Very Fine 8.85| percent 11.2| percent 11| percent 7.53| percent
Silt 59.3| percent 35.3| percent 52.2| percent 30.6| percent
Clay 11.3| percent 15.4| percent 10.6| percent 8.71| percent
LPAH 370 780 5200 — 29000 5.2 13 213 9.91 306 19.87 923 19.68 893 88.42
Naphthalene 99 170 2100 — 2400 2.1 2.4 12| upg/kg 0.56 40| pg/kg 2.60 25 ug/kg |D 0.53 35 ug/kg |D 3.47
Acenaphthylene 66 66 560 — 1300 1.3 1.3 15| pa/kg 0.70 21| pa/kg 1.36 28| upg/kg |D 0.60 28| pog/kg 2.77
Acenaphthene 16 57 500 — 2000 0.50 0.73 13| pg/kg 0.60 23| pg/kg 1.49 160| upg/kg (D 3.41 220| ug/kg (D 21.78
Fluorene 23 79 540 — 3600 0.54 1.0 16| pa/kg 0.74 25( pa/kg 1.62 110| pg/kg (D 2.35 150| pg/kg (D 14.85
Phenanthrene 100 480 1500 — 21000 15 5.4 110| upg/kg 5.12 130| ug/kg 8.44 270| ug/kg (D 5.76 200| ug/kg (D 19.80
Anthracene 220 1200 960 — 13000 0.96 4.4 47| pg/kg 2.19 67 pao/kg 4.35 330| uog/kg |D 7.04 260| pg/kg (D 25.74
2-Methylnaphthalene 38 64 670 — 1900 0.67 1.4 8.5 ug/kg 0.40 28| palkg 1.82 24| ug/kg |D 0.51 34| ugkg |U 3.37
HPAH 960 5300 12000 4600 69000 12 17 1873 87.12 2794 181.43 4733 100.92 8236 815.45
Fluoranthene 160 1200 1700 11980 30000 1.7 25 280| upa/kg 13.02 310 po/kg 20.13 1200 pg/kg |D 25.59 2700] ug/kg |D 267.33
Pyrene 1000 1400 2600 — 16000 2.6 3.3 430 pg/kg 20.00 1100 pg/kg |D 71.43 1300 pg/kg |D 27.72 2600] pug/kg |D 257.43
Benz(a)anthracene 110 270 1300 — 5100 1.3 1.6 130| po/kg 6.05 140| pg/kg 9.09 400| pg/kg |D 8.53 780| pg/kg (D 77.23
Chrysene 110 460 1400 — 21000 1.4 2.8 200| upg/kg 9.30 200| pg/kg 12.99 610| upg/kg (D 13.01 940| ug/kg |D 93.07
Benzo(b)fluoranthene 290| po/kg 13.49 390 po/kg 25.32 440| pg/kg |D 9.38 490| pg/kg |D 48.51
Benzo(k)fluoranthene 94| ug/kg 4.37 120| pg/kg 7.79 150| upg/kg (D 3.20 180| upg/kg (D 17.82
Total Benzofluoranthenes 230 450 3200 9900 3.2 3.6 384 17.86 510 33.12 590 12.58 670 66.34
Benzo(a)pyrene 99 210 1600 3600 1.6 3.0 170| upg/kg 7.91 250| ug/kg 16.23 290| ug/kg (D 6.18 300| ug/kg |D 29.70
Indeno(1,2,3-cd)pyrene 34 88 600 4400 0.6 0.69 120| po/kg 5.58 130| pg/kg 8.44 150| pg/kg (D 3.20 120| pg/kg (D 11.88
Dibenz(a,h)anthracene 12 33 230 1900 0.23 0.54 29| ug/kg 1.35 34| pglkg 2.21 43| ug/kg |D 0.92 33| ug/kg 3.27
Benzo(g,h,i)perylene 31 78 670 3200 0.67 0.72 130] po/kg 6.05 120| pg/kg 7.79 150| pg/kg (D 3.20 93| pg/kg |D 9.21
Chlorinated Organics
1,2-Dichlorobenzene 2.3 2.3 35 110 0.035 0.050 9.6 po/kg |U 0.45 8.3| pg/kg |U 0.54 39( pgkg |U 0.83 67] uo/kg |U 6.63
1,3-Dichlorobenzene 170 9.6 mg/kg |U 0.45 8.3| ug/kg |U 0.54 39( ugkg |U 0.83 67 ngkg |U 6.63
1,4-Dichlorobenzene 3.1 9 110 120 0.11 0.12 9.6 mg/kg |U 0.45 8.3| ug/kg |U 0.54 39( ugkg |U 0.83 67 ugkg |U 6.63
1,2,4-Trichlorobenzene 0.81 1.8 31 64 0.031 0.051 9.6 Mg/kg |U 0.45 8.3| ug/kg |U 0.54 39( pgkg |U 0.83 67] ug/kg |U 6.63
Hexachlorobenzene 0.38 2.3 22 168 230 0.022 0.070 9.6] pog/kg |U 0.45 8.3| pg/kg |U 0.54 39( pgkg |U 0.83 67| pgkg |U 6.63
Phthalate Esters
Dimethyl Phthalate 53 53 71 1400 0.071 0.16 15| pg/kg |U 0.70 11| pg/kg |U 0.71 39( pgkg |U 0.83 67 pgkg |U 6.63
Diethyl Phthalate 61 110 200 1200 0.2 1.2 9.6 ug/kg |U 0.45 8.3| ug/kg |U 0.54 39( ugkg |U 0.83 67 ugkg |U 6.63
Di-n-butyl Phthalate 220 1700 1400 5100 1.4 5.1 13| pgl/kg |(J 0.60 20( pa/kg 1.30 40| pg/kg [J 0.85 140| upg/kg (U 13.86
Butyl Benzyl Phthalate 4.9 64 63 970 0.063 0.9 40| pg/kg 1.86 140| pg/kg 9.09 50( ug/kg |D 1.07 67] ug/kg |U 6.63
Bis(2-ethylhexyl) Phthalate 47 78 1300 8300 1.3 3.1 590| po/kg 27.44 730| pg/kg 47.40 410| pg/kg |D 8.74 76| pgkg |J 7.52
Di-n-octyl Phthalate 58 4500 6200 6200 6.2 6.2 18| pg/kg |U 0.84 20| pag/kg |U 1.30 39| ugkg |U 0.83 67| ugkg |U 6.63
Dibenzofuran 15 58 540 1700 0.54 0.70 11| po/kg 0.51 17| pg/kg 1.10 61| pg/kg |D 1.30 84| upg/kg |D 8.32
Hexachlorobutadiene 3.9 6.2 0.011 0.12 9.6 po/kg |U 0.45 8.3| pg/kg |U 0.54 39( pgkg |U 0.83 67 pgkg |U 6.63
N-Nitrosodiphenylamine 11 11 28 130 0.028 0.040 3.5 pa/kg |(J 0.16 8.3| pg/kg |U 0.54 39( pgkg |U 0.83 67] uo/kg |U 6.63
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Appendix F
Table F-1 Station SCO01

Station
SCO01 ZA SCO01 zB SCO01 zC SCO01 ZzD
1/27/2010 1/27/2010 1/27/2010 1/27/2010
9:44 9:44 9:44 9:44
TOC
SQS CSL Valid Result | Valid | TOC NormConc Valid Result | Valid | TOC NormConc Valid Result | Valid | TOC NormConc | Valid Result | Valid | NormConc
Chemical Name (ppm OC) | (ppm OC) SL BT ML LAET 2AET Result Unit Flag (ppm OC) Result Unit Flag (ppm OC) Result Unit Flag (ppm OC) Result Unit Flag | (ppm OC)
Total PCBs 12 65 130 38 3100 6.2 6.2 330 15.35 333 21.62 590 12.58 425 42.08
Aroclor 1016 9.6 pg/kg |U 8.3| pg/kg |U 7.8 pg/kg |U 6.7| pg/kg |U
Aroclor 1221 20( pgkg |U 17| ug/kg |U 16| pg/kg |U 14| pg/kg |U
Aroclor 1232 9.6 pg/kg |U 8.3| pg/kg |U 7.8 pg/kg |U 6.7| pg/kg |U
Aroclor 1242 50 mg/kg 83| ua/kg 170| upa/kg 120| upg/kg
Aroclor 1248 9.6 pg/kg |U 8.3| pg/kg |U 7.8] pg/kg |U 6.7| pg/kg |U
Aroclor 1254 110| upg/kg 140| pg/kg 260| upg/kg 210| upg/kg
Aroclor 1260 170] pg/kg |[J 110 pg/kg |[J 160| pg/kg |[J 95( pg/kg |J
SQS (ug/kg)| CSL (ug/kg) SL BT ML
Phenol 420 1200 420 1200 0.42 1.2 18| pg/kg |(J 13| ug/kg |J 120| pg/kg (U 210| upg/kg (U
2-Methylphenol 63 63 63 7 0.063 0.072 9.6 pg/kg |U 8.3| ug/kg |U 39( ugkg |U 67] uo/kg |U
4-Methylphenol 670 670 670 3600 0.67 1.8 9.6 ug/kg |U 6.8 pg/kg |J 39( ugkg |U 67 ugkg |U
2,4-Dimethylphenol 29 29 29 210 0.029 0.072 48] ugkg |U 7| ugkg (J 200 ug/kg (U 340 po/kg |U
Pentachlorophenol (PCP) 360 690 400 504 690 0.36 0.69 96( pg/kg |U 31| pgl/kg |J 390] pg/kg |U 670 upg/kg (U
Benzyl Alcohol 57 73 57 870 0.057 0.073 24| ug/kg 7.6 po/kg |J 78] ug/kg |U 1401 upg/kg (U
Benzoic Acid 650 650 650 760 0.65 0.65 100| pg/kg |(J 170| ug/kg (U 7801 ug/kg (U 1400] pg/kg |U
Hexachloroethane 1400 14000 9.6 pg/kg |U 8.3| pg/kg |U 39( pgkg |U 67 pgkg |U
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14 4 TEQ Total| 10 TEQ Volume Weighted Total TEQ| 2.61092 Total TEQ] 20.2317 Total TEQ] 24.0247 Total TEQ|] 6.3896
Total TEQ (1/2U)[  4.038 Total TEQ (1/2U)[ 21.2071 Total TEQ (1/2U)[ 24.8279 Total TEQ (1/2U)] 6.9986
Dioxin TEQ (OU)| 2.0204 Dioxin TEQ (0U) 16.826 Dioxin TEQ (0U) 21.57 Dioxin TEQ (OU)| 4.8738
Dioxin TEQ (1/2U)| 2.8204 Dioxin TEQ (1/2U)|  16.826 Dioxin TEQ (1/2U) 21.57 Dioxin TEQ (1/2U)| 4.8738
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.6] ng/Kg (U 0.833| ng/Kg (J 0.619( ng/Kg |J 0.223| ng/Kg |J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.332 ng/Kg |J 2.49( ng/Kg (J 2.41| ng/Kg [J 0.523| ng/Kg |J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0.589( ng/Kg |J 3.09| ng/Kg |J 3.56| ng/Kg |[J 0.818( ng/Kg |J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 3.24| ng/Kg |(J 22.8| ng/Kg 31.9] ng/Kg 5.7 ng/Kg |(J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 1.7] ng/Kg 15.2| ng/Kg 18| ng/Kg 3.83| ng/Kg |(J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 89.1| ng/Kg 739| ng/Kg 1060 ng/Kg 237| ng/Kg
Octachlorodibenzo-p-dioxin (OCDD) 815| ng/Kg 6680| ng/Kg [J 8650| ng/Kg [J 2410| ng/Kg
Furan TEQ (0U)| 0.59052 Furan TEQ (OU)| 3.40567 Furan TEQ (OU)| 2.45471 Furan TEQ (0U)| 1.51581
Furan TEQ (1/2U)| 1.21755 Furan TEQ (1/2U)| 4.38107 Furan TEQ (1/2U)| 3.25791 Furan TEQ (1/2U)| 2.12481
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.374 ng/Kg |J 1.46| ng/Kg 1.21| ng/Kg [J 0.342 ng/Kg |J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 8.01| ng/Kg (U 0.969( ng/Kg (J 0.787| ng/Kg |J 0.337 ng/Kg |J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.411| ng/Kg |J 2.03| ng/Kg (J 1.56| ng/Kg [J 0.938( ng/Kg [J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 1.54| ng/Kg [J 9.14| ng/Kg 7.43| ng/Kg [J 6| ng/Kg [J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 0.624| ng/Kg |J 3.92| ng/Kg |J 2.13| ng/Kg [J 1.24| ng/Kg [J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 8.01| ng/Kg (U 6.71| ng/Kg |U 7.64( ng/Kg |U 6.24( ng/Kg |U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 0.872 ng/Kg |J 4.06| ng/Kg |J 2.86| ng/Kg [J 1.43| ng/Kg [J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 10.7| ng/Kg 79.5| ng/Kg 52.3| ng/Kg 26.8| ng/Kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 0.74| ng/Kg |(J 4.35| ng/Kg |J 3.03| ng/Kg |[J 2.21| ng/Kg [J
Octachlorodibenzofuran (OCDF) 39.4| ng/Kg 237| ng/Kg 156| ng/Kg 110| ng/Kg
Tetrachlorodibenzo-p-dioxins (TCDD), Total 1.6] ng/Kg (U 3.77| ng/Kg 2.26| ng/Kg 0.388( ng/Kg |J
Pentachlorodibenzo-p-dioxin (PeCDD), Total 0.57| ng/Kg |(J 19.5| ng/Kg 16| ng/Kg 2.98| ng/Kg [J
Hexachlorodibenzo-p-dioxins (HXCDD), Total 22.9| ng/Kg 204| ng/Kg 274| ng/Kg 58.9| ng/Kg
Heptachlorodibenzo-p-dioxins (HpCDD), Total 297| ng/Kg 1980( ng/Kg 2870| ng/Kg 809| ng/Kg
Tetrachlorodibenzofurans (TCDF), Total 1.26| ng/Kg [J 30( ng/Kg 16.8| ng/Kg 5.49| ng/Kg
Pentachlorodibenzofurans (PeCDF), Total 6.45| ng/Kg [J 56.1| ng/Kg 38.3| ng/Kg 14.8| ng/Kg
Hexachlorodibenzofurans (HxCDF), Total 18.5| ng/Kg 137| ng/Kg 83.5| ng/Kg 44.5| ng/Kg
Heptachlorodibenzofurans (HpCDF), Total 39.9] ng/Kg 288| ng/Kg 206| ng/Kg 117| ng/Kg
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Appendix F
Table F-1 Station SCO01

Chemical Name

SQS
(ppm OC)

cSsL
(ppm OC)

SL

BT

ML

LAET

2AET

Station

SCO01 ZA
1/27/2010
9:44

SC01zB

1/27/2010

9:44

SCo01 zC
1/27/2010
9:44

SC01zD
1/27/2010
9:44

Valid
Result

Result
Unit

Valid
Flag

TOC NormConc
(ppm OC)

Valid
Result

Result
Unit

Valid
Flag

TOC NormConc
(ppm OC)

Valid
Result

Result | Valid

Unit

Flag

TOC NormConc
(ppm OC)

Valid
Result

Result
Unit

Valid
Flag

TOC
NormConc
(ppm OC)

2,3,7,8-Tetrachlorodibenzo-p-dioxin-C13

1,2,3,7,8-Pentachlorodibenzo-p-dioxin-C13

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin-C13

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin-C13

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin-C13

Octachlorodibenzo-p-dioxin-C13

2,3,7,8-Tetrachlorodibenzofuran-C13

1,2,3,7,8-Pentachlorodibenzofuran-C13

2,3,4,7,8-Pentachlorodibenzofuran-C13

1,2,3,4,7,8-Hexachlorodibenzofuran-C13

1,2,3,6,7,8-Hexachlorodibenzofuran-C13

1,2,3,7,8,9-Hexachlorodibenzofuran-C13

2,3,4,6,7,8-Hexachlorodibenzofuran-C13

1,2,3,4,6,7,8-Heptachlorodibenzofuran-C13

1,2,3,4,7,8,9-Heptachlorodibenzofuran-C13

Notes:

J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.

R - The result was rejected and could not be used.
U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
UJ - The analyte was analyzed for, and the associated quantitation limit was an estimated value.

||Doub|e border indicates DMMP bioaccumulation trigger

IA heavy border with italicized font indicates DMMP screening level

IA heavy border with bold, italicized font indicates DMMP maximum level
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Appendix F
Table F-2 Station SC02

Station
SC02-ZA SC02-ZB SC02-zC SC02-ZD
1/27/2010 1/27/2010 1/27/2010 1/27/2010
11:11 11:11 11:11 11:11
TOC
SQS CSL Valid [ Result|Valid| TOC NormConc | Valid | Result|Valid| TOC NormConc | Valid | Result|Valid| TOC NormConc Valid Result | Valid | NormConc
Chemical Name (ppm OC) (ppm 0C) SL BT ML LAET 2AET Result | Unit | Flag (ppm OC) Result [ Unit | Flag (ppm OC) Result | Unit | Flag (ppm OC) Result Unit | Flag [ (ppm OC)
Solids, Total 52.9| percent 61.2| percent 60| percent 59.8] percent
Carbon, Total Organic (TOC) 2.44| percent 1.94| percent 1.6 percent 2.19| percent
Gravel 0.25] percent 1.39] percent 0.49] percent 0| percent
Sand, Very Coarse 0.68| percent 0.29| percent 0.14| percent 0.09( percent
Sand, Coarse 1.61| percent 1.46| percent 0.6( percent 0.25] percent
Sand, Medium 5.97| percent 5.72| percent 5.37| percent 1.91]| percent
Sand, Fine 5.53]| percent 11.9] percent 8.58] percent 3.82]| percent
Sand, Very Fine 9.86| percent 10.9( percent 7.97| percent 13.3| percent
Silt 65.8] percent 60.1| percent 36.9| percent 57.6| percent
Clay 10.5]| percent 12.2| percent 37.3| percent 24.7| percent
LPAH 370 780 5200 — 29000 5.2 13 284 11.64 376 19.38 217.8 13.61 1904 86.94
Naphthalene 99 170 2100 — 2400 21 24 48| pg/kg |U 1.97 21| pg/kg |U 1.08 12| pglkg 0.75 30| pg/kg 1.37
Acenaphthylene 66 66 560 — 1300 1.3 1.3 29| pg/kg 1.19 18| pg/kg 0.93 5.8| pa/kg 0.36 44| pglkg 2.01
Acenaphthene 16 57 500 — 2000 0.50 0.73 17| pglkg 0.70 23| pg/kg 1.19 21| pg/kg 1.31 150( pg/kg 6.85
Fluorene 23 79 540 — 3600 0.54 1.0 27| pg/kg 1.11 31| ug/kg 1.60 25| pg/kg 1.56 200( pg/kg 9.13
Phenanthrene 100 480 1500 — 21000 15 5.4 140( pg/kg 5.74 220| pg/kg 11.34 120( pg/kg 7.50 1100| pg/kg 50.23
Anthracene 220 1200 960 — 13000 0.96 4.4 71| pg/kg 291 84| ug/kg 4.33 34| pglkg 2.13 380( pg/kg 17.35
2-Methylnaphthalene 38 64 670 — 1900 0.67 1.4 48| pg/kg |U 1.97 21| pg/kg [U 1.08 7.8| pglkg 0.49 21| pg/kg 0.96
HPAH 960 5300 12000 4600 69000 12 17 3127 128.16 2239 115.41 866 54.13 5381 245.71
Fluoranthene 160 1200 1700 11980 30000 17 25 350| pg/kg 14.34 400| pg/kg 20.62 230( pg/kg 14.38 1300| pg/kg 59.36
Pyrene 1000 1400 2600 — 16000 2.6 3.3 800| pg/kg 32.79 520| pg/kg 26.80 190( pg/kg 11.88 990| pg/kg 45.21
Benz(a)anthracene 110 270 1300 — 5100 1.3 1.6 230( pg/kg 9.43 200 pg/kg 10.31 73| pa/kg 4.56 530( pg/kg 24.20
Chrysene 110 460 1400 — 21000 14 2.8 380| pg/kg 15.57 290| pg/kg 14.95 87| pg/kg 5.44 760| pg/kg 34.70
Benzo(b)fluoranthene 490| pg/kg 20.08 260| pg/kg 13.40 92| pa/kg 5.75 580( pag/kg 26.48
Benzo(k)fluoranthene 170| pg/kg 6.97 100| pa/kg 5.15 31| pg/kg 1.94 220| pg/kg 10.05
Total Benzofluoranthenes 230 450 3200 9900 3.2 3.6 660 27.05 360 18.56 123 7.69 800 36.53
Benzo(a)pyrene 99 210 1600 3600 1.6 3.0 290| pg/kg 11.89 190| pg/kg 9.79 64| pg/kg 4.00 410| pg/kg 18.72
Indeno(1,2,3-cd)pyrene 34 88 600 4400 0.6 0.69 190| pg/kg 7.79 120 pg/kg 6.19 42| pglkg 2.63 270( pg/kg 12.33
Dibenz(a,h)anthracene 12 33 230 1900 0.23 0.54 47| pg/kg 1.93 29| pg/kg 1.49 11| pglkg 0.69 71| pg/kg 3.24
Benzo(g,h,i)perylene 31 78 670 3200 0.67 0.72 180| pg/kg 7.38 130 pg/kg 6.70 46| pg/kg 2.88 250( pg/kg 11.42
1,2-Dichlorobenzene 2.3 2.3 35 110 0.035 0.050 95| upg/kg |U 3.89 41| pg/kg |U 211 8.4 ug/kg [U 0.53 8.4 ug/kg [U 0.38
1,3-Dichlorobenzene 170 95| pg/kg |U 3.89 41| pg/kg (U 2.11 8.4 ug/kg |U 0.53 8.4 ug/kg |U 0.38
1,4-Dichlorobenzene 3.1 9 110 120 0.11 0.12 95| pg/kg |U 3.89 41] pg/kg |U 2.11 8.4 ug/kg [U 0.53 8.4 ug/kg [U 0.38
1,2,4-Trichlorobenzene 0.81 1.8 31 64 0.031 0.051 95| pg/kg |U 3.89 41] pg/kg (U 2.11 8.4 ug/kg [U 0.53 8.4 ug/kg [U 0.38
Hexachlorobenzene 0.38 2.3 22 168 230 0.022 0.070 95| pg/kg |U 3.89 41| pg/kg |U 211 8.4| pglkg [U 0.53 8.4| pglkg [U 0.38
Dimethyl Phthalate 53 53 71 1400 0.071 0.16 95| pg/kg |U 3.89 41| pg/kg |U 2.11 8.4 ug/kg [U 0.53 8.4 ug/kg [U 0.38
Diethyl Phthalate 61 110 200 1200 0.2 1.2 95| pg/kg |U 3.89 41| pg/kg |U 211 8.4| pg/kg [U 0.53 8.4| pg/kg (U 0.38
Di-n-butyl Phthalate 220 1700 1400 5100 1.4 5.1 190( pg/kg |U 7.79 82| pg/kg |U 4.23 17| pg/kg |U 1.06 11] pgrkg |J 0.50
Butyl Benzyl Phthalate 4.9 64 63 970 0.063 0.9 95| upg/kg |U 3.89 100] pg/kg 5.15 17| pglkg 1.06 42| pglkg 1.92
Bis(2-ethylhexyl) Phthalate 47 78 1300 8300 1.3 3.1 520( pg/kg 21.31 550| ug/kg |D 28.35 140| pg/kg 8.75 270( pg/kg 12.33
Di-n-octyl Phthalate 58 4500 6200 6200 6.2 6.2 95| pg/kg |U 3.89 41| pg/kg |U 211 8.4| pglkg [U 0.53 8.4| pglkg [U 0.38
Dibenzofuran 15 58 540 1700 0.54 0.70 95( pg/kg |U 3.89 13| pag/kg 0.67 14| pg/kg 0.88 85( pg/kg 3.88
Hexachlorobutadiene 3.9 6.2 0.011 0.12 95| pg/kg |U 3.89 41| pg/kg (U 211 8.4 ug/kg [U 0.53 8.4 ug/kg [U 0.38
N-Nitrosodiphenylamine 11 11 28 130 0.028 0.040 95| pg/kg |U 3.89 41| pg/kg |U 2.11 8.4 ug/kg [U 0.53 8.4| ug/kg [U 0.38
PCB 209 12 65 130 38 3100 6.2 6.2 349 14.30 294 15.15 112 7.00 214 9.77
Aroclor 1016 9.5 pg/kg (U 8.2| pg/kg |U 8.4 pg/kg (U 8.4 pg/kg (U
Aroclor 1221 19( pg/kg |U 17| pg/kg (U 17| pg/kg |U 17| pg/kg |U
Aroclor 1232 9.5 pg/kg (U 8.2| pg/kg |U 8.4 pg/kg (U 8.4 pg/kg (U
Aroclor 1242 79| pg/kg 61| ug/kg 23| ug/kg 56| ug/kg
Aroclor 1248 9.5 pg/kg (U 8.2| pg/kg |U 8.4 pg/kg (U 8.4 pg/kg (U
Aroclor 1254 150| pg/kg 140( pg/kg 51| ug/kg 87| ug/kg
Aroclor 1260 120{ pg/kg [J 93| pg/kg [J 38{ pg/kg [J 71{ pg/kg [J
SQS (ug/kg) CSL (ng/kg) SL BT ML
Phenol 420 1200 420 1200 0.42 1.2 290| ug/kg |U 130| pg/kg |U 2.4| pg/kg (J 8.6 pg/kg |J
2-Methylphenol 63 63 63 77 0.063 0.072 95| upg/kg |U 41| pg/kg (U 8.4 ug/kg [U 8.4 ug/kg [U
4-Methylphenol 670 670 670 3600 0.67 1.8 30| pg/kg 41| pg/kg (U 8.4| ug/kg [U 8.4| ug/kg [U
2,4-Dimethylphenol 29 29 29 210 0.029 0.072 480 pg/kg |U 210 pg/kg |U 421 uglkg |U 421 uglkg (U
Pentachlorophenol (PCP) 360 690 400 504 690 0.36 0.69 950 pg/kg |U 410] pg/kg |U 84| ng/kg |U 84| ng/kg |U
Benzyl Alcohol 57 73 57 870 0.057 0.073 190 ug/kg (U 82 ug/kg (U 17| pg/kg |U 4.2( pglkg |J
Benzoic Acid 650 650 650 760 0.65 0.65 1900 pg/kg |U 820 pg/kg |U 170( pg/kg |U 170( pg/kg |U
Hexachloroethane 1400 14000 95( pg/kg [U 41| pg/kg |U 8.4 pg/kg (U 8.4 pg/kg (U
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Appendix F
Table F-2 Station SC02

Station
SCO02-ZA SC02-ZB SC02-ZC SC02-ZD
1/27/2010 1/27/2010 1/27/2010 1/27/2010
11:11 11:11 11:11 11:11
TOC
SQS CSL Valid [ Result|Valid| TOC NormConc | Valid | Result|Valid| TOC NormConc | Valid | Result|Valid| TOC NormConc Valid Result | Valid | NormConc
Chemical Name (ppm OC) (ppm 0C) SL BT ML LAET 2AET Result | Unit | Flag (ppm OC) Result [ Unit | Flag (ppm OC) Result | Unit | Flag (ppm OC) Result Unit | Flag | (ppm OC)
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14 Total TEQ] 8.0992 Total TEQ|] 6.3398 Total TEQ] 5.5402 Total TEQ|] 10.0799
4TEQ 10 TEQ (Volume Total TEQ (1/2U)] 9.7457 Total TEQ (1/2U)] 6.8952 Total TEQ (1/2U)] 6.0161 Total TEQ (1/2U)] 10.7841
averaged to 4) Dioxin TEQ (0U) 6.275 Dioxin TEQ (0U) 5.168 Dioxin TEQ (OU)[ 4.6531 Dioxin TEQ (0U) 8.595
Dioxin TEQ (1/2V) 7.165 Dioxin TEQ (1/2U) 5.168 Dioxin TEQ (1/2U)| 4.6531 Dioxin TEQ (1/2U) 8.595
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.78( ng/Kg |U 0.354| ng/Kg |J 0.409| ng/Kg 0.42] ng/Kg |J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.907| ng/Kg |J 0.779| ng/Kg |J 0.868| ng/Kg |J 1.2| ng/Kg [J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 1.39| ng/Kg |JK 1.14| ng/Kg |J 0.781| ng/Kg 1.49( ng/Kg |J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 9.55( ng/Kg 7.33| ng/Kg 5.63| ng/Kg |J 11.6| ng/Kg
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 5.78] ng/Kg |J 4.95| ng/Kg |J 4.39| ng/Kg [J 7.17] ng/Kg |J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 282| ng/Kg |B 212| ng/Kg |B 181| ng/Kg |B 398| ng/Kg
Octachlorodibenzo-p-dioxin (OCDD) 2920] ng/Kg |B 1910 ng/Kg (B 1620{ ng/Kg [B 3230] ng/Kg
Furan TEQ (0U)| 1.82419 Furan TEQ (0U)| 1.17183 Furan TEQ (0U)| 0.88713 Furan TEQ (OU)| 1.48491
Furan TEQ (1/2U)| 2.58069 Furan TEQ (1/2U)| 1.72724 Furan TEQ (1/2U)| 1.36303 Furan TEQ (1/2U)| 2.18911
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.773| ng/Kg |J 0.526| ng/Kg |J 0.472| ng/Kg |J 0.698| ng/Kg |J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.593| ng/Kg |JK 0.388| ng/Kg |J 0.363| ng/Kg |J 0.547| ng/Kg |J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.992| ng/Kg |J 0.644| ng/Kg [JK 0.606| ng/Kg 0.896| ng/Kg |J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 6.11] ng/Kg |J 3.68| ng/Kg |J 2.48] ng/Kg |J 4.53| ng/Kg [J
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 1.77| ng/Kg (J 1.3| ng/Kg [J 0.849( ng/Kg |J 1.47| ng/Kg (J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 8.92| ng/Kg |U 7.15| ng/Kg |U 6.98]| ng/Kg |U 8.09]| ng/Kg |U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 2.3| ng/Kg [J 1.3| ng/Kg |JK 1.28( ng/Kg [J 1.84( ng/Kg [J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 35.6] ng/Kg 24.9| ng/Kg 16.3| ng/Kg 29.6] ng/Kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 2.3| ng/Kg [J 1.54| ng/Kg |J 0.924| ng/Kg 1.66( ng/Kg
Octachlorodibenzofuran (OCDF) 115( ng/Kg 73.3| ng/Kg 47| ng/Kg 111| ng/Kg
Tetrachlorodibenzo-p-dioxins (TCDD), Total 1.78( ng/Kg |U 1.17| ng/Kg |J 0.787| ng/Kg |J 2.02] ng/Kg
Pentachlorodibenzo-p-dioxin (PeCDD), Total 5.12] ng/Kg |J 1.77| ng/Kg |J 5.64| ng/Kg |J 8.88] ng/Kg
Hexachlorodibenzo-p-dioxins (HxCDD), Total 67.2] ng/Kg 66.9| ng/Kg 63.8] ng/Kg 107| ng/Kg
Heptachlorodibenzo-p-dioxins (HpCDD), Total 809| ng/Kg 721| ng/Kg 533| ng/Kg 1140( ng/Kg
Tetrachlorodibenzofurans (TCDF), Total 4.27] ng/Kg 3.42| ng/Kg 4.04| ng/Kg 9.28] ng/Kg
Pentachlorodibenzofurans (PeCDF), Total 20.2] ng/Kg 13.6] ng/Kg 10.9( ng/Kg 20.7] ng/Kg
Hexachlorodibenzofurans (HXCDF), Total 59.3] ng/Kg 39.2| ng/Kg 27.3] ng/Kg 47.8] ng/Kg
Heptachlorodibenzofurans (HpCDF), Total 132| ng/Kg 88.9| ng/Kg 55.5] ng/Kg 119( ng/Kg
2,3,7,8-Tetrachlorodibenzo-p-dioxin-C13
1,2,3,7,8-Pentachlorodibenzo-p-dioxin-C13
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin-C13
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin-C13
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin-C13
Octachlorodibenzo-p-dioxin-C13
2,3,7,8-Tetrachlorodibenzofuran-C13
1,2,3,7,8-Pentachlorodibenzofuran-C13
2.,3,4,7,8-Pentachlorodibenzofuran-C13
1,2,3,4,7,8-Hexachlorodibenzofuran-C13
1,2,3,6,7,8-Hexachlorodibenzofuran-C13
1,2,3,7,8,9-Hexachlorodibenzofuran-C13
2,3,4,6,7,8-Hexachlorodibenzofuran-C13
1,2,3,4,6,7,8-Heptachlorodibenzofuran-C13
1,2,3,4,7,8,9-Heptachlorodibenzofuran-C13
Notes:
J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.
R - The result was rejected and could not be used.
U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
UJ - The analyte was analyzed for, and the associated quantitation limit was an estimated value.
||Doub|e border indicates DMMP bioaccumulation trigger ||
IA heavy border with italicized font indicates DMMP screening level I
IA heavy border with italicized, bold font indicates DMMP maximum level I
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Appendix F
Table F-3 Station SC03

Station
SC032-ZA SC-0-32 ZB SC-032 ZC SCO03 ZD
3/10/2010 3/10/2010 3/10/2010 3/10/2010
12:14 12:14 12:14 12:14
(compare to dry wt AET) (compare to dry wt AET)
TOC
SQS CSL Valid Result | Valid| TOC NormConc Valid Result | Valid | TOC NormConc Valid Result |Valid| TOC NormConc Valid Result [Valid | NormConc
Chemical Name (ppm OC) (ppm 0C) SL BT ML LAET 2AET Result Unit | Flag (ppm OC) Result Unit | Flag (ppm OC) Result Unit Flag (ppm OC) Result Unit Flag | (ppm OC)
Solids, Total 60.5( percent 69.6( percent 91| percent 87.7| percent
Carbon, Total Organic (TOC) 1.88| percent 1.3| percent 0.326| percent 0.077| percent
Gravel 0.77| percent 2.36| percent 22.4| percent 17.2| percent
Sand, Very Coarse 1.45| percent 1.41| percent 5.98| percent 7.08| percent
Sand, Coarse 1.62| percent 5.95| percent 17.7| percent 22.2| percent
Sand, Medium 3.16| percent 16.1| percent 30.7| percent 39.6( percent
Sand, Fine 3.62| percent 13.4| percent 12.6| percent 10.5| percent
Sand, Very Fine 15.7| percent 8.1| percent 4.07| percent 1.44| percent
Silt 61| percent 38.2| percent 3.63| percent 1.11| percent
Clay 11.9] percent 10.4| percent 1.68| percent 0.93| percent
370 780 5200 — 29000 5.2 13 256 13.62 981 75.46 105.4 32.33 1.6 2.08
Naphthalene 99 170 2100 — 2400 2.1 2.4 17| pg/kg [ID 0.90 69| pg/kg |D 5.31 23| ug/kg 7.06 4.7 pglkg 6.10
Acenaphthylene 66 66 560 — 1300 1.3 1.3 16| pg/kg [ID 0.85 59| pg/kg |D 4.54 5.8 pg/kg 1.78 29| pgkg |U 3.77
Acenaphthene 16 57 500 — 2000 0.50 0.73 19| pg/kg [ID 1.01 53| pg/kg |D 4.08 3.6| pg/kg 1.10 29| pgkg |U 3.77
Fluorene 23 79 540 — 3600 0.54 1.0 26| pg/kg |D 1.38 160( pg/kg |D 12.31 14| pg/kg 4.29 29| pgkg |U 3.77
Phenanthrene 100 480 1500 — 21000 15 5.4 130( pg/kg |D 6.91 290| pg/kg D 22.31 20| pg/kg 6.13 1.6| pgkg |[J 2.08
Anthracene 220 1200 960 — 13000 0.96 4.4 48( pg/kg |D 2.55 350| pg/kg D 26.92 39| ug/kg 11.96 29| pgkg |U 3.77
2-Methylnaphthalene 38 64 670 — 1900 0.67 1.4 13| pg/kg [ID 0.69 36| pg/kg |U 2.77 3.3] pg/kg 1.01 29| pgkg |U 3.77
960 5300 12000 4600 69000 12 17 2402 127.77 18640 1433.85 2940 901.84 41.6 54.03
Fluoranthene 160 1200 1700 11980 30000 1.7 25 330| pg/kg |D 17.55 1600| pg/kg |D 123.08 450| pg/kg 138.04 4.4 pglkg 5.71
Pyrene 1000 1400 2600 — 16000 2.6 3.3 840| pg/kg |D 44.68 9000] pg/kg |D 692.31 1200| pg/kg (D 368.10 23| pg/kg 29.87
Benz(a)anthracene 110 270 1300 — 5100 1.3 1.6 150( pg/kg |D 7.98 1900] pg/kg |D 146.15 380| pag/kg 116.56 3.7 upg/kg 4.81
Chrysene 110 460 1400 — 21000 14 2.8 190| ug/kg D 10.11 2100] pg/kg |D 161.54 390| pg/kg 119.63 3| pakg 3.90
Benzo(b)fluoranthene 340| pg/kg D 18.09 1800| pg/kg [D 138.46 230| pg/kg 70.55 3.6| pg/kg 4.68
Benzo(k)fluoranthene 110( pg/kg |D 5.85 590| pg/kg [D 45.38 79| pg/kg 24.23 29| pgkg |U 3.77
Total Benzofluoranthenes 230 450 3200 9900 3.2 3.6 450 23.94 2390 183.85 309 94.79 3.6 4.68
Benzo(a)pyrene 99 210 1600 3600 1.6 3.0 210| pg/kg D 11.17 1000| pg/kg D 76.92 130 pg/kg 39.88 2.1 pgkg |J 2.73
Indeno(1,2,3-cd)pyrene 34 88 600 4400 0.6 0.69 120( pg/kg |D 6.38 350| pg/kg D 26.92 40( pg/kg 12.27 29| pgkg |U 3.77
Dibenz(a,h)anthracene 12 33 230 1900 0.23 0.54 34| pg/kg |D 1.81 110( pg/kg |D 8.46 12| pg/kg 3.68 29| pgkg |U 3.77
Benzo(g,h,i)perylene 31 78 670 3200 0.67 0.72 78| pg/kg |D 4.15 190( pg/kg |D 14.62 29| pg/kg 8.90 1.8] pgkg [J 2.34
1,2-Dichlorobenzene 2.3 2.3 35 110 0.035 0.050 42| pag/kg |U 2.23 72| pag/kg (U 5.54 5.5 upg/kg |U 1.69 57| wpg/kg |U 7.40
1,3-Dichlorobenzene 170 42| pg/kg |U 2.23 72| pg/kg |U 5.54 5.5 upg/kg |U 1.69 5.7 pg/kg |U 7.40
1,4-Dichlorobenzene 3.1 9 110 120 0.11 0.12 42| pg/kg |U 2.23 72| pg/kg |U 5.54 5.5 upg/kg |U 1.69 57| upg/kg |U 7.40
1,2,4-Trichlorobenzene 0.81 1.8 31 64 0.031 0.051 42| pag/kg |U 2.23 72| pg/kg |U 5.54 5.5 upg/kg |U 1.69 5.7 wpg/kg |U 7.40
Hexachlorobenzene 0.38 2.3 22 168 230 0.022 0.070 42| pag/kg |U 2.23 721 pa/kg (U 5.54 55| upg/kg |U 1.69 57| wpg/kg |U 7.40
Dimethyl Phthalate 53 53 71 1400 0.071 0.16 42| pglkg |U 2.23 72| pa/kg (U 5.54 5.5 upg/kg |U 1.69 57| wpg/kg |U 7.40
Diethyl Phthalate 61 110 200 1200 0.2 1.2 12| pg/kg |JD 0.64 72| pg/kg (U 5.54 5.5 pgkg |U 1.69 5.7 pgkg |U 7.40
Di-n-butyl Phthalate 220 1700 1400 5100 14 5.1 83| mg/kg (U 4.41 150| upg/kg (U 11.54 11 pg/kg |U 3.37 12 pg/kg |U 15.58
Butyl Benzyl Phthalate 4.9 64 63 970 0.063 0.9 72| pag/kg D 3.83 72| pag/kg (U 5.54 5.5 upg/kg |U 1.69 57| wpg/kg |U 7.40
Bis(2-ethylhexyl) Phthalate a7 78 1300 8300 1.3 3.1 320| pg/kg [ID 17.02 280| pg/kg [ID 21.54 21| ugkg |J 6.44 57| upg/kg |U 74.03
Di-n-octyl Phthalate 58 4500 6200 6200 6.2 6.2 42| pg/kg |U 2.23 72| pglkg |U 5.54 5.5| pg/kg |U 1.69 5.7] pg/kg |U 7.40
Dibenzofuran 15 58 540 1700 0.54 0.70 16| pg/kg [ID 0.85 58| pg/kg |JD 4.46 5.6| pg/kg 1.72 2| pgkg |[J 2.60
Hexachlorobutadiene 3.9 6.2 0.011 0.12 42| pg/kg |U 2.23 72| pg/kg |U 5.54 5.5 pg/kg |U 1.69 5.7 upg/kg |U 7.40
N-Nitrosodiphenylamine 11 11 28 130 0.028 0.040 13| pg/kg [ID 0.69 72| pa/kg (U 5.54 55| upg/kg |U 1.69 57| upg/kg |U 7.40
PCB 209 12 65 130 38 3100 6.2 6.2 311 16.54 302 23.23 540 165.64 12 15.58
Aroclor 1016 8.3| pg/kg |U 7.2| pg/kg |U 5.5 upg/kg |U 5.7 upg/kg |U
Aroclor 1221 17| pg/kg (U 15| pg/kg (U 11| pg/kg (U 12| pgkg (U
Aroclor 1232 8.3| pg/kg |U 7.2| pg/kg |U 5.5 upg/kg |U 5.7| upg/kg |U
Aroclor 1242 86| pg/kg 90| pg/kg 150 pg/kg 5.7| upg/kg |U
Aroclor 1248 8.3| pg/kg |U 7.2| pg/kg |U 5.5| pupgkg |U 5.7| upg/kg |U
Aroclor 1254 130( pg’kg 130( pg’kg 260| pg/kg 5.7| upg/kg |U
Aroclor 1260 95| pg/kg 82| pgl/kg 130 pg/kg 5.7] pg/kg |U
SQS (ug/kg) CSL (ug/kg) SL BT ML
Phenol 420 1200 420 1200 0.42 1.2 20| pg/kg |JD 220| pg/kg (U 17| pg/kg (U 18| pg/kg (U
2-Methylphenol 63 63 63 771 0.063 0.072 42| pg/kg |U 72| pa/kg (U 5.5 ug/kg |U 5.7 ug/kg |U
4-Methylphenol 670 670 670 3600 0.67 1.8 42| pg/kg |U 72| pg/kg |U 5.5 upg/kg |U 5.7 upg/kg |U
2,4-Dimethylphenol 29 29 29 210( 0.029 0.072 210| pg/kg (U 360 pg/kg |U 28| ug/kg |U 29| pgkg (U
Pentachlorophenol (PCP) 360 690 400 504 690 0.36 0.69 4201 pg/kg |U 720 pg/kg |U 55| upg/kg |U 57| upg/kg |U
Benzyl Alcohol 57 73 57 870 0.057 0.073 83| upag/kg (U 150] pao/kg |U 11| pg/kg (U 12| pgkg (U
Benzoic Acid 650 650 650 760 0.65 0.65 830 ug/kg |U 1500] pg/kg (U 110( upg/kg [U 120( pg/kg [U
Hexachloroethane 1400 14000 42| pg/kg |U 72| pg/kg |U 5.5| pg/kg |U 5.7] pg/kg |U
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Appendix F
Table F-3 Station SC03

Station
SC032-ZA SC-0-32ZB SC-032 ZC SCO03 ZD
3/10/2010 3/10/2010 3/10/2010 3/10/2010
12:14 12:14 12:14 12:14
(compare to dry wt AET) (compare to dry wt AET)
TOC
sSQS CSL Valid Result | Valid | TOC NormConc Valid Result | Valid | TOC NormConc Valid Result |Valid| TOC NormConc Valid Result |Valid | NormConc
Chemical Name (ppm OC) (ppm 0C) SL BT ML LAET 2AET Result Unit | Flag (ppm OC) Result Unit | Flag (ppm OC) Result Unit Flag (ppm OC) Result Unit Flag | (ppm OC)
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14 4TEQ 10 TEQ Volume Total TEQ] 7.25496 Total TEQ| 12.64362 Total TEQ| 2.85216 Total TEQ 0.0087
averaged to 4 TEQ) Total TEQ (1/2U)] 8.60737 Total TEQ (1/2U)] 13.32912 Total TEQ (1/2V) 3.768 Total TEQ (1/2U)] 6.70555
Dioxin TEQ (0U) 6.529 Dioxin TEQ (0U) 11.276 Dioxin TEQ (0U) 2.127 Dioxin TEQ (0U) 0.0087
Dioxin TEQ (1/2U) 7.344 Dioxin TEQ (1/2U) 11.276 Dioxin TEQ (1/2U) 2.628 Dioxin TEQ (1/2U) 4.432
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.63| ng/Kg |U 0.563| ng/Kg |JK 1.02| ng/Kg |U 1.17| ng/Kg |U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 1.26| ng/Kg |J 2.39( ng/Kg [J 0.445| ng/Kg |J 5.86 ng/Kg |U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 1.01| ng/Kg |J 1.97| ng/Kg |J 0.366| ng/Kg |JK 5.86 ng/Kg |U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 8.61| ng/Kg 15.7| ng/Kg 3.18( ng/Kg |[J 5.86 ng/Kg |U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 5.63| ng/Kg [J 10.9| ng/Kg 2.06( ng/Kg |J 5.86 ng/Kg |U
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 303| ng/Kg |[J 441| ng/Kg [B 87.9 ng/Kg |B 5.86 ng/Kg |U
Octachlorodibenzo-p-dioxin (OCDD) 2380| ng/Kg |B 3520| ng/Kg |B 808| ng/Kg (B 29| ng/Kg |B
Furan TEQ (OU)[ 0.72596 Furan TEQ (0U) 1.36762 Furan TEQ (OU)[ 0.72516 Furan TEQ (0U) 0
Furan TEQ (1/2U)[ 1.26337 Furan TEQ (1/2U) 2.05312 Furan TEQ (1/2U) 1.14 Furan TEQ (1/2U)| 2.27355
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.48( ng/Kg [J 0.525| ng/Kg |J 0.242| ng/Kg |J 1.17| ng/Kg |U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.319| ng/Kg |JK 0.454| ng/Kg |J 0.22| ng/Kg |J 5.86 ng/Kg |U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.442| ng/Kg |JK 0.788| ng/Kg |J 0.449| ng/Kg |J 5.86 ng/Kg |U
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 1.99| ng/Kg |J 4.59| ng/Kg |[J 227 ng/Kg |J 5.86 ng/Kg |U
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 0.824| ng/Kg |J 1.38| ng/Kg |J 0.686| ng/Kg |J 5.86 ng/Kg |U
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 8.14| ng/Kg |U 6.69| ng/Kg |U 5.1 ng/Kg |U 5.86 ng/Kg |U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 0.55| ng/Kg |[J 0.785| ng/Kg |J 0.357| ng/Kg |J 5.86 ng/Kg |U
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 17.3| ng/Kg |B 32.3| ng/Kg |B 19.7( ng/Kg |B 5.86 ng/Kg |U
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 1.19( ng/Kg [J 2.76( ng/Kg |J 1.36( ng/Kg |[J 5.86 ng/Kg |U
Octachlorodibenzofuran (OCDF) 48.3| ng/Kg (B 130( ng/Kg |B 59.2( ng/Kg |B 11.7( ng/Kg |U
Tetrachlorodibenzo-p-dioxins (TCDD), Total 1.63| ng/Kg |U 2.43| ng/Kg 0.75| ng/Kg |[J 0.267| ng/Kg |J
Pentachlorodibenzo-p-dioxin (PeCDD), Total 4.59| ng/Kg |[J 11.4| ng/Kg 1.21| ng/Kg |J 5.86 ng/Kg |U
Hexachlorodibenzo-p-dioxins (HxCDD), Total 81| ng/Kg 149( ng/Kg 23.4 ng/Kg 0.926| ng/Kg |J
Heptachlorodibenzo-p-dioxins (HpCDD), Total 813| ng/Kg 1280| ng/Kg 187 ng/Kg 9.08( ng/Kg
Tetrachlorodibenzofurans (TCDF), Total 2.35 ng/Kg 9.29( ng/Kg 5.23| ng/Kg 1.17| ng/Kg |U
Pentachlorodibenzofurans (PeCDF), Total 6.69( ng/Kg [J 12.9| ng/Kg 7.83| ng/Kg 5.86 ng/Kg |U
Hexachlorodibenzofurans (HXCDF), Total 27.3| ng/Kg 48.4| ng/Kg 25.8( ng/Kg 0.292| ng/Kg |J
Heptachlorodibenzofurans (HpCDF), Total 66.3| ng/Kg 136( ng/Kg 72.3| ng/Kg 1.28| ng/Kg |J
2,3,7,8-Tetrachlorodibenzo-p-dioxin-C13
1,2,3,7,8-Pentachlorodibenzo-p-dioxin-C13
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin-C13
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin-C13
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin-C13
Octachlorodibenzo-p-dioxin-C13
2,3,7,8-Tetrachlorodibenzofuran-C13
1,2,3,7,8-Pentachlorodibenzofuran-C13
2,3,4,7,8-Pentachlorodibenzofuran-C13
1,2,3,4,7,8-Hexachlorodibenzofuran-C13
1,2,3,6,7,8-Hexachlorodibenzofuran-C13
1,2,3,7,8,9-Hexachlorodibenzofuran-C13
2,3,4,6,7,8-Hexachlorodibenzofuran-C13
1,2,3,4,6,7,8-Heptachlorodibenzofuran-C13
1,2,3,4,7,8,9-Heptachlorodibenzofuran-C13
Notes:
J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.
R - The result was rejected and could not be used.
U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
UJ - The analyte was analyzed for, and the associated quantitation limit was an estimated value.
||Double border indicates DMMP bioaccumulation trigger ||
IA heavy border with italicized font indicates DMMP screening level I
IA heavy border with italicized, bold font indicates DMMP maximum level I
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Appendix F

Table F-4 Station SC04

Station
SC042ZA SC042ZB SC042zC SC042 ZD
3/10/2010 3/10/2010 3/10/2010 3/10/2010
14:34 14:34 14:34 14:34
compare to dry wt AET) (compare to dry wt AET) (compare to dry wt AET) (compare to dry wt AET)
TOC
SQs CSL Result [ Result [Valid| TOC NormConc | Result [Result [Valid| TOC NormConc | Result | Result |Valid| TOC NormConc | Result | Result |Valid|NormConc
Chemical Name (ppm OC) | (ppm 0C) SL BT ML LAET 2AET Value Unit [Qual (ppm OC) Value Unit | Qual (ppm OC) Value Unit | Qual (ppm OC) Value Unit | Qual| (ppm OC)
Solids, Total 87| percent 89.7| percent 87.6| percent 86.8| percent
Carbon, Total Organic (TOC) 0.0865| percent 0.054| percent 0.047| percent|J 0.052| percent
Gravel 43.95| percent 54.1| percent 50.4| percent 42.8| percent
Sand, Very Coarse 8.15] percent 7.44| percent 6.57| percent 5.26| percent
Sand, Coarse 12.35| percent 9.5| percent 9.47| percent 8.51| percent
Sand, Medium 24.65| percent 20.7| percent 21.2| percent 25.3| percent
Sand, Fine 9.27| percent 6.86| percent 11.4| percent 16.1| percent
Sand, Very Fine 0.985| percent 0.73| percent 1.54| percent 2.17| percent
Silt 0.565] percent 0.42| percent 0.73| percent 0.65( percent
Clay 0.7| percent 0.55] percent 0.98] percent 0.82] percent
370 780 5200 — 29000 5.2 13 2.9 3.35 2.8 5.19 2.9 6.17 29 5.58
Naphthalene 99 170 2100 — 2400 2.1 2.4 2.9| pgkg |U 3.35 2.8| pg/kg |U 5.19 2.9| pg/kg |U 6.17 2.9| pg/kg |U 5.58
Acenaphthylene 66 66 560 — 1300 13 13 29| pglkg |U 3.35 2.8| pglkg |U 5.19 2.9| pg/kg |U 6.17 2.9| pg/kg |U 5.58
Acenaphthene 16 57 500 — 2000 0.50 0.73 2.9 pg/kg (U 3.35 2.8| pg/kg (U 5.19 29| pg/kg (U 6.17 29| pg/kg (U 5.58
Fluorene 23 79 540 — 3600 0.54 1.0 29| pg/kg |U 3.35 2.8| pg/kg |U 5.19 2.9| pg/kg |U 6.17 2.9| pg/kg |U 5.58
Phenanthrene 100 480 1500 — 21000 1.5 5.4 2.9| pg/kg (U 3.35 2.8| pgkg |U 5.19 2.9| pgkg |U 6.17 2.9| pgkg |U 5.58
Anthracene 220 1200 960 — 13000 0.96 4.4 2.9| pg/kg |U 3.35 2.8| pglkg |U 5.19 29| pglkg |U 6.17 29| pglkg |U 5.58
2-Methylnaphthalene 38 64 670 — 1900 0.67 1.4 2.9( pg/kg (U 3.35 2.8| pglkg |U 5.19 2.9| pgkg |U 6.17 2.9| pglkg |U 5.58
960 5300 12000 4600 69000 12 17 34 3.93 2.8 5.19 2.9 6.17 1.6 3.08
Fluoranthene 160 1200 1700 11980 30000 1.7 2.5 2.9 pg/kg (U 3.35 2.8| pg/kg (U 5.19 29| pg/kg (U 6.17 29| pg/kg (U 5.58
Pyrene 1000 1400 2600 — 16000 2.6 33 29| pg/kg |U 3.35 2.8| pg/kg (U 5.19 2.9| pgkg (U 6.17 1.6| pg/kg |J 3.08
Benz(a)anthracene 110 270 1300 — 5100 1.3 1.6 2.9| pg/kg (U 3.35 2.8| pglkg |U 5.19 2.9| pgkg |U 6.17 2.9| pgkg |U 5.58
Chrysene 110 460 1400 — 21000 1.4 2.8 2.9( pg/kg U 3.35 2.8| pglkg |U 5.19 2.9| pg/kg |U 6.17 2.9| pg/kg |U 5.58
Benzo(b)fluoranthene 2.9( pgkg (U 3.35 2.8| pglkg |U 5.19 2.9| pglkg |U 6.17 2.9| pglkg |U 5.58
Benzo(k)fluoranthene 2.9( pg/kg (U 3.35 2.8| pglkg |U 5.19 2.9| pg/kg |U 6.17 2.9| pglkg |U 5.58
Total Benzofluoranthenes 230 450 3200 9900 3.2 3.6 2.9 3.35 2.8 5.19 2.9 6.17 2.9 5.58
Benzo(a)pyrene 99 210 1600 3600 1.6 3.0 29| pglkg |U 3.35 2.8| pg/kg |U 5.19 2.9| pg/kg |U 6.17 2.9| pg/kg |U 5.58
Indeno(1,2,3-cd)pyrene 34 88 600 4400 0.6 0.69 29| pg/kg (U 3.35 2.8| pg/kg (U 5.19 29| pg/kg (U 6.17 29| pg/kg (U 5.58
Dibenz(a,h)anthracene 12 33 230 1900 0.23 0.54 29| pg/kg |U 3.35 2.8| pgkg |U 5.19 2.9| pg/kg |U 6.17 2.9| pg/kg |U 5.58
Benzo(g,h,i)perylene 31 78 670 3200 0.67 0.72 3.4] pglkg 3.93 2.8| pgkg |U 5.19 2.9| pgkg |U 6.17 2.9| pgkg |U 5.58
1,2-Dichlorobenzene 23 23 35 110 0.035 0.050 5.7] pglkg |U 6.59 5.6] pg/kg |U 10.37 5.7| pg/kg |U 12.13 5.8| pg/kg |U 11.15
1,3-Dichlorobenzene 170 5.7| pg/kg (U 6.59 5.6| pgkg |U 10.37 5.7| pg/kg |U 12.13 5.8| pg/kg |U 11.15
1,4-Dichlorobenzene 3.1 9 110 120 0.11 0.12 5.7] pglkg |U 6.59 5.6] pg/kg |U 10.37 5.7| pg/kg |U 12.13 5.8| pg/kg |U 11.15
1,2,4-Trichlorobenzene 0.81 1.8 31 64 0.031 0.051 5.7 pg/kg (U 6.59 5.6| pg/kg (U 10.37 5.7| pg/kg (U 12.13 5.8] pg/kg (U 11.15
Hexachlorobenzene 0.38 2.3 22 168 230 0.022 0.070 5.7] pglkg |U 6.59 5.6| upg/kg (U 10.37 5.7| upg/kg (U 12.13 5.8] ug/kg (U 11.15
Dimethyl Phthalate 53 53 71 1400 0.071 0.16 5.7 pg/kg (U 6.59 5.6| pg/kg (U 10.37 5.7| pg/kg (U 12.13 5.8] pg/kg (U 11.15
Diethyl Phthalate 61 110 200 1200 0.2 1.2 5.7 pa/kg (U 6.59 5.6 pgkg (U 10.37 5.7| pgkg [U 12.13 5.8| pgkg (U 11.15
Di-n-butyl Phthalate 220 1700 1400 5100 1.4 5.1 12| pg/kg [U 13.87 12| pg/kg |U 22.22 12| pg/kg |U 25.53 12| pg/kg |U 23.08
Butyl Benzyl Phthalate 4.9 64 63 970 0.063 0.9 5.7] pglkg |U 6.59 5.6] pg/kg |U 10.37 5.7| pg/kg |U 12.13 5.8| pg/kg |U 11.15
Bis(2-ethylhexyl) Phthalate a7 78 1300 8300 1.3 3.1 57| pglkg |U 65.90 56| pg/kg |U 103.70 57| pg/kg |U 121.28 58| pg/kg |U 111.54
Di-n-octyl Phthalate 58 4500 6200 6200 6.2 6.2 5.7| pglkg |U 6.59 5.6| upglkg |U 10.37 5.7| pglkg |U 12.13 5.8| pg/kg |U 11.15
Dibenzofuran 15 58 540 1700 0.54 0.70 5.7 pg/kg (U 6.59 5.6| pg/kg (U 10.37 5.7| pg/kg (U 12.13 5.8] pg/kg (U 11.15
Hexachlorobutadiene 3.9 6.2 0.011 0.12 5.7] pg/kg |U 6.59 5.6| upg/kg (U 10.37 5.7| ug/kg (U 12.13 5.8] upg/kg (U 11.15
N-Nitrosodiphenylamine 11 11 28 130 0.028 0.040 5.7 pg/kg (U 6.59 5.6] pg/kg (U 10.37 5.7] pg/kg (U 12.13 5.8] pg/kg (U 11.15
PCB 209 12 65 130 38 3100 6.2 6.2 12 13.87 12 22.22 12 25.53 12 23.08
Aroclor 1016 5.8 pg/kg (U 5.6| pg/kg (U 5.8] pg/kg (U 5.8] pg/kg (U
Aroclor 1221 12| pg/kg |U 12| pg/kg |U 12| pg/kg |U 12| pg/kg |U
Aroclor 1232 5.8| pg/kg (U 5.6| pgkg |U 5.8| pgkg |U 5.8| pgkg |U
Aroclor 1242 5.8] pg/kg |U 5.6] pg/kg |U 5.8| pg/kg |U 5.8| pg/kg |U
Aroclor 1248 5.8| pg/kg (U 5.6| pgkg |U 5.8| pgkg |U 5.8| pglkg |U
Aroclor 1254 5.8] pg/kg |U 5.6] pg/kg |U 5.8| pg/kg |U 5.8| pg/kg |U
Aroclor 1260 5.8 pg/kg (U 5.6] pglkg |U 5.8| pglkg |U 5.8] pglkg |U
SQS (ug/kg)| CSL (ug/kg)| SL BT ML
Phenol 420 1200 420 1200 0.42 1.2 18| pg/kg [U 17| pg/kg |U 18| pg/kg |U 18| pg/kg |U
2-Methylphenol 63 63 63 77 0.063 0.072 5.7] pglkg |U 5.6] pg/kg |U 5.7| pg/kg |U 5.8| pg/kg |U
4-Methylphenol 670 670 670 3600 0.67 1.8 5.7| pg/kg |U 5.6| pg/kg (U 5.7| pg/kg (U 5.8] pg/kg (U
2,4-Dimethylphenol 29 29 29 210 0.029 0.072 29| pg/kg |U 28| pg/kg |U 29| pg/kg |U 29| pg/kg |U
Pentachlorophenol (PCP) 360 690 400 504 690 0.36 0.69 57| pg/kg |U 56| pg/kg |U 57| pg/kg |U 58| pg/kg |U
Benzyl Alcohol 57 73 57 870 0.057 0.073 12| pg/kg |U 12| pg/kg |U 12| pg/kg |U 12| pg/kg |U
Benzoic Acid 650 650 650 760 0.65 0.65 120| pg/kg |U 120| pg/kg |U 120| pg/kg |U 120| pg/kg |U
Hexachloroethane 1400 14000 5.7] pglkg |U 5.6] pgkg |U 5.7 pg/kg |U 5.8] pg/kg |U
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Appendix F
Table F-4 Station SC04

Station
SC042ZA SC042ZB SC042zC SC042 ZD
3/10/2010 3/10/2010 3/10/2010 3/10/2010
14:34 14:34 14:34 14:34
compare to dry wt AET) (compare to dry wt AET) (compare to dry wt AET) (compare to dry wt AET)
TOC
SQs CSL Result [ Result [Valid| TOC NormConc | Result [Result [Valid| TOC NormConc | Result | Result |Valid| TOC NormConc | Result | Result |Valid|NormConc
Chemical Name (ppm OC) | (ppm 0C) SL BT ML LAET 2AET Value Unit [Qual (ppm OC) Value Unit | Qual (ppm OC) Value Unit | Qual (ppm OC) Value Unit | Qual| (ppm OC)
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14 4TEQ 10 TEQ Volume Total TEQ 0 Total TEQ 0.0116 Total TEQ 0 Total TEQ 0
averaged to 4 TEQ) |[Total TEQ (1/2U) 7.622935 Total TEQ (1/2U) | 6.38608 Total TEQ (1/2U) | 6.40248 Total TEQ (1/2V) 6.21039
Dioxin TEQ (0U) 0 Dioxin TEQ (0U) 0.0116 Dioxin TEQ (0U) 0 Dioxin TEQ (0U) 0
Dioxin TEQ (1/2U) | 4.103285 Dioxin TEQ (1/2U) | 4.21328 Dioxin TEQ (1/2U) | 4.22968 Dioxin TEQ (1/2U) | 4.103285
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.09]| ng/Kg |U 1.12| ng/Kg |U 1.12| ng/Kg |U 1.09| ng/Kg |U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 5.43| ng/Kg |U 5.6| ng/Kg |U 5.6| ng/Kg |U 5.43| ng/Kg (U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 5.43| ng/Kg |U 5.6] ng/Kg |U 5.6] ng/Kg |U 5.43| ng/Kg (U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 5.43| ng/Kg |U 5.6| ng/Kg |U 5.6| ng/Kg |U 5.43| ng/Kg |U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 5.43| ng/Kg |U 5.6] ng/Kg |U 5.6] ng/Kg |U 5.43| ng/Kg (U
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 5.43| ng/Kg |U 1.16| ng/Kg |BJ 5.6| ng/Kg |U 5.43| ng/Kg |U
Octachlorodibenzo-p-dioxin (OCDD) 10.9] ng/Kg |U 11.2| ng/Kg [U 11.2[ ng/Kg [U 10.9( ng/Kg [U
Furan TEQ (0U) 0 Furan TEQ (0U) 0 Furan TEQ (0U) 0 Furan TEQ (0U) 0
Furan TEQ (1/2U) 3.51965 Furan TEQ (1/2U) 2.1728 Furan TEQ (1/2U) 2.1728 Furan TEQ (1/2U) 2.1071
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 11.2| ng/Kg |U 1.12| ng/Kg |U 1.12| ng/Kg |U 1.09| ng/Kg |U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 11.2] ng/Kg |U 5.6] ng/Kg |U 5.6] ng/Kg |U 5.43| ng/Kg (U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 10.9( ng/Kg (U 5.6| ng/Kg (U 5.6| ng/Kg (U 5.43| ng/Kg |U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 5.43| ng/Kg |U 5.6] ng/Kg |U 5.6] ng/Kg |U 5.43| ng/Kg (U
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 5.43| ng/Kg |U 5.6| ng/Kg |U 5.6| ng/Kg |U 5.43| ng/Kg |U
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 5.43| ng/Kg |U 5.6] ng/Kg |U 5.6] ng/Kg |U 5.43| ng/Kg (U
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 5.43| ng/Kg |U 5.6| ng/Kg |U 5.6| ng/Kg |U 5.43| ng/Kg |U
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 5.43| ng/Kg |U 5.6| ng/Kg |U 5.6] ng/Kg |U 5.43| ng/Kg (U
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 5.43| ng/Kg |U 5.6| ng/Kg |U 5.6| ng/Kg |U 5.43| ng/Kg |U
Octachlorodibenzofuran (OCDF) 10.9| ng/Kg |U 11.2| ng/Kg (U 11.2| ng/Kg (U 10.9( ng/Kg (U
Tetrachlorodibenzo-p-dioxins (TCDD), Total 1.09]| ng/Kg |U 1.12| ng/Kg |U 1.12| ng/Kg |U 1.09| ng/Kg |U
Pentachlorodibenzo-p-dioxin (PeCDD), Total 5.43| ng/Kg |U 5.6] ng/Kg |U 5.6 ng/Kg |U 5.43| ng/Kg |U
Hexachlorodibenzo-p-dioxins (HXCDD), Total 5.43] ng/Kg |U 5.6| ng/Kg (U 5.6| ng/Kg (U 5.43| ng/Kg |U
Heptachlorodibenzo-p-dioxins (HpCDD), Total 0.954| ng/Kg |J 3.56( ng/Kg [J 0.485| ng/Kg |J 0.691| ng/Kg |J
Tetrachlorodibenzofurans (TCDF), Total 1.09]| ng/Kg |U 1.12| ng/Kg |U 1.12| ng/Kg |U 1.09| ng/Kg |U
Pentachlorodibenzofurans (PeCDF), Total 5.43( ng/Kg (U 5.6 ng/Kg [U 5.6 ng/Kg [U 5.43| ng/Kg |U
Hexachlorodibenzofurans (HXCDF), Total 5.43| ng/Kg |U 5.6| ng/Kg |U 3.21| ng/Kg [J 5.43| ng/Kg |U
Heptachlorodibenzofurans (HpCDF), Total 5.43| ng/Kg |U 0.321| ng/Kg |J 5.6] ng/Kg |U 5.43| ng/Kg |U
2,3,7,8-Tetrachlorodibenzo-p-dioxin-C13
1,2,3,7,8-Pentachlorodibenzo-p-dioxin-C13
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin-C13
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin-C13
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin-C13
Octachlorodibenzo-p-dioxin-C13
2,3,7,8-Tetrachlorodibenzofuran-C13
1,2,3,7,8-Pentachlorodibenzofuran-C13
2,3,4,7,8-Pentachlorodibenzofuran-C13
1,2,3,4,7,8-Hexachlorodibenzofuran-C13
1,2,3,6,7,8-Hexachlorodibenzofuran-C13
1,2,3,7,8,9-Hexachlorodibenzofuran-C13
2,3,4,6,7,8-Hexachlorodibenzofuran-C13
1,2,3,4,6,7,8-Heptachlorodibenzofuran-C13
1,2,3,4,7,8,9-Heptachlorodibenzofuran-C13
Notes:
J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.
U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
||D0ub|e border indicates DMMP bioaccumulation trigger ||
IA heavy border with italicized font indicates DMMP screening level |
IA heavy border with italicized, bold font indicates DMMP maximum level |
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Appendix F
Table F-5 Station SC043

Station
SC043 ZA
3/10/2010
13:00
TOC
SQS CcSL Result Valid |NormConc
Chemical Name (ppm OC) (ppm 0C) SL BT ML |LAET 2AET Result Value Unit Qual | (ppm OC)
Solids, Total 75.5| percent
Carbon, Total Organic (TOC) 0.814| percent
Gravel 19.2 percent
Sand, Very Coarse 11.6| percent
Sand, Coarse 12.6| percent
Sand, Medium 13.4| percent
Sand, Fine 6.82 percent
Sand, Very Fine 3.29| percent
Silt 21.4| percent
Clay 8.69| percent
370 780 5200 — 29000 5.2 13 47.4 5.82
Naphthalene 99 170 2100 — 2400 | 2.1 2.4 42| pglkg 0.52
Acenaphthylene 66 66 560 — 1300 1.3 1.3 4.8 uag/kg 0.59
Acenaphthene 16 57 500 — 2000 0.50 0.73 25 pg/kg |J 0.31
Fluorene 23 79 540 — 3600 0.54 1.0 3.6 uag/kg 0.44
Phenanthrene 100 480 1500 — 21000 15 5.4 23 pg/kg 2.83
Anthracene 220 1200 960 — 13000 | 0.96 4.4 9.3 ua/kg 1.14
2-Methylnaphthalene 38 64 670 — 1900 0.67 1.4 4.1 ug/kg 0.50
960 5300 12000 4600 | 69000 12 17 295.4 36.29
Fluoranthene 160 1200 1700 11980| 30000 1.7 2.5 42 pag/kg 5.16
Pyrene 1000 1400 2600 — 16000 2.6 3.3 58| ug/kg 7.13
Benz(a)anthracene 110 270 1300 — 5100 1.3 1.6 21 pg/kg 2.58
Chrysene 110 460 1400 — 21000 14 2.8 30| po/kg 3.69
Benzo(b)fluoranthene 56 ug/kg 6.88
Benzo(k)fluoranthene 19 ua/kg 2.33
230 450 3200 9900 3.2 3.6 75 9.21
Benzo(a)pyrene 99 210 1600 3600 1.6 3.0 31 uag/kg 3.81
Indeno(1,2,3-cd)pyrene 34 88 600 4400 0.6 0.69 22 uag/kg 2.70
Dibenz(a,h)anthracene 12 33 230 1900 0.23 0.54 5.4 uag/kg 0.66
Benzo(g,h,i)perylene 31 78 670 3200 0.67 0.72 11 ug/kg 1.35
1,2-Dichlorobenzene 2.3 2.3 35 110 0.035 0.050 6.6 ug/kg |U 0.81
1,3-Dichlorobenzene 170 6.6 pg/kg |U 0.81
1,4-Dichlorobenzene 3.1 9 110 120 0.11 0.12 6.6 ug/kg |U 0.81
1,2,4-Trichlorobenzene 0.81 1.8 31 64 0.031 0.051 6.6 ug/kg |U 0.81
Hexachlorobenzene 0.38 2.3 22 168 230 0.022 0.070 6.6 ug/kg |U 0.81
Dimethyl Phthalate 53 53 71 1400 |0.071 0.16 6.6 pugkg |U 0.81
Diethyl Phthalate 61 110 200 1200 0.2 1.2 6.6 pugkg |U 0.81
Di-n-butyl Phthalate 220 1700 1400 5100 1.4 51 14 pg/kg U 1.72
Butyl Benzyl Phthalate 4.9 64 63 970 0.063 0.9 13 uag/kg 1.60
Bis(2-ethylhexyl) Phthalate 47 78 1300 8300 1.3 3.1 41 pg/kg |J 5.04
Di-n-octyl Phthalate 58 4500 6200 6200 6.2 6.2 6.6 pupgkg |U 0.81
Dibenzofuran 15 58 540 1700 0.54 0.70 3 pug/kg |J 0.37
Hexachlorobutadiene 3.9 6.2 0.011 0.12 6.6 ug/kg |U 0.81
N-Nitrosodiphenylamine 11 11 28 130 0.028 0.040 6.6 ug/kg |U 0.81
PCB 209 12 65 130 38 3100 6.2 6.2 203 24.94
Aroclor 1016 6.6 ug/kg |U
Aroclor 1221 14 pug/kg |U
Aroclor 1232 6.6 ug/kg |U
Aroclor 1242 44 ug/kg
Aroclor 1248 6.6 ug/kg |U
Aroclor 1254 97 ug/kg
Aroclor 1260 62 ua/kg
SQS (ug/kg) | CSL (ng/kg) SL BT ML
Phenol 420 1200 420 1200 0.42 1.2 20| ug/kg |U
2-Methylphenol 63 63 63 77 0.063 0.072 6.6 ug/kg |U
4-Methylphenol 670 670 670 3600 0.67 1.8 6.6 pugkg |U
2,4-Dimethylphenol 29 29 29 210 0.029 0.072 33 ug/kg |U
Pentachlorophenol (PCP) 360 690 400 504 690 0.36 0.69 66 ug/kg |U
Benzyl Alcohol 57 73 57 870 0.057 0.073 14 pg/kg |U
Benzoic Acid 650 650 650 760 0.65 0.65 140| po/kg (U
Hexachloroethane 1400 14000 6.6 pg/kg |U
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14 4 TEQ Total 10 TEQ Volume |Total TEQ
Weighted Total TEQ (1/2V)
Dioxin TEQ (0U)
Dioxin TEQ (1/2V)
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.79] ng/Kg |[J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.902( ng/Kg
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0.93 ng/Kg J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 12.2| ng/Kg
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 6.41 ng/Kg J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 389| ng/Kg
Octachlorodibenzo-p-dioxin (OCDD) 5870 ng/Kg [J
Furan TEQ (0U) 26.204126
Furan TEQ (1/2U) 26.54916
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.795( ng/Kg (I
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 1.54 ng/Kg J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 6.72 ng/Kg |[J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 48.2 ng/Kg
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 7.48| ng/Kg
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 6.77 ng/Kg V]
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 7.62| ng/Kg
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 80.1 ng/Kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 9.78| ng/Kg
Octachlorodibenzofuran (OCDF) 177] ng/Kg
Tetrachlorodibenzo-p-dioxins (TCDD), Total 2.42| ng/Kg
Pentachlorodibenzo-p-dioxin (PeCDD), Total 1.72 ng/Kg [J
Hexachlorodibenzo-p-dioxins (HXCDD), Total 68.6] ng/Kg
Heptachlorodibenzo-p-dioxins (HpCDD), Total 897| ng/Kg
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Appendix F
Table F-5 Station SC043

Chemical Name

SQS
(ppm OC)

CcSsL
(ppm 0C)

SL BT ML

LAET

2AET

Station

SC043 ZA

3/10/2010

13:00

Result Value

Result
Unit

Valid
Qual

TOC
NormConc
(ppm OC)

Tetrachlorodibenzofurans (TCDF), Total

11.4

ng/Kg

Pentachlorodibenzofurans (PeCDF), Total

65.3

ng/Kg

Hexachlorodibenzofurans (HxCDF), Total

210

ng/Kg

Heptachlorodibenzofurans (HpCDF), Total

311

ng/Kg

2,3,7,8-Tetrachlorodibenzo-p-dioxin-C13

1,2,3,7,8-Pentachlorodibenzo-p-dioxin-C13

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin-C13

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin-C13

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin-C13

Octachlorodibenzo-p-dioxin-C13

2,3,7,8-Tetrachlorodibenzofuran-C13

1,2,3,7,8-Pentachlorodibenzofuran-C13

2,3,4,7,8-Pentachlorodibenzofuran-C13

1,2,3,4,7,8-Hexachlorodibenzofuran-C13

1,2,3,6,7,8-Hexachlorodibenzofuran-C13

1,2,3,7,8,9-Hexachlorodibenzofuran-C13

2,3,4,6,7,8-Hexachlorodibenzofuran-C13

1,2,3,4,6,7,8-Heptachlorodibenzofuran-C13

1,2,3,4,7,8,9-Heptachlorodibenzofuran-C13

Notes:

J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.

U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.

||Doub|e border indicates DMMP bioaccumulation trigger

IA heavy border with italicized font indicates DMMP screening level

IA heavy border with italicized, bold font indicates DMMP maximum level

Table F-5
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Appendix F
Table F-6 Station SC05

Station
SCO05 ZA
3/10/2010
12:14
TOC
SQS CcSL Result Result [ Valid | NormConc
Chemical Name (ppm OC) (ppm 0C) SL BT ML LAET 2AET Value Unit | Qual | (ppm OC)
Solids, Total 61.8| percent
Carbon, Total Organic (TOC) 2.04| percent
Gravel 0.56| percent
Sand, Very Coarse 1.39| percent
Sand, Coarse 2.47| percent
Sand, Medium 3.2| percent
Sand, Fine 3.55| percent
Sand, Very Fine 14.3| percent
Silt 54.5| percent
Clay 13.2| percent
370 780 5200 — 29000 5.2 13 249 12.21
Naphthalene 99 170 2100 — 2400 2.1 2.4 16| pag/kg 0.78
Acenaphthylene 66 66 560 — 1300 1.3 1.3 18| upa/kg 0.88
Acenaphthene 16 57 500 — 2000 0.50 0.73 17| upg/kg 0.83
Fluorene 23 79 540 — 3600 0.54 1.0 24| ug/kg 1.18
Phenanthrene 100 480 1500 — 21000 1.5 5.4 130| pg/kg 6.37
Anthracene 220 1200 960 — 13000 0.96 4.4 44| pgl/kg 2.16
2-Methylnaphthalene 38 64 670 — 1900 0.67 1.4 12| pg/kg 0.59
960 5300 12000 4600 69000 12 17 2629 128.87
Fluoranthene 160 1200 1700 11980 30000 1.7 2.5 450| pg/kg 22.06
Pyrene 1000 1400 2600 — 16000 2.6 3.3 860 po/kg 42.16
Benz(a)anthracene 110 270 1300 — 5100 1.3 1.6 190| pg/kg 9.31
Chrysene 110 460 1400 — 21000 1.4 2.8 210 ug/kg 10.29
Benzo(b)fluoranthene 350| upg/kg 17.16
Benzo(k)fluoranthene 120| pg/kg 5.88
230 450 3200 9900 3.2 3.6 470 23.04
Benzo(a)pyrene 99 210 1600 3600 1.6 3.0 220| pg/kg 10.78
Indeno(1,2,3-cd)pyrene 34 88 600 4400 0.6 0.69 120| pg/kg 5.88
Dibenz(a,h)anthracene 12 33 230 1900 0.23 0.54 35 upg/kg 1.72
Benzo(g,h,i)perylene 31 78 670 3200 0.67 0.72 74] pglkg 3.63
1,2-Dichlorobenzene 2.3 2.3 35 110 0.035 0.050 41| pg/kg |U 2.01
1,3-Dichlorobenzene 170 41 pgkg |U 2.01
1,4-Dichlorobenzene 3.1 9 110 120 0.11 0.12 41 pg/kg |U 2.01
1,2,4-Trichlorobenzene 0.81 1.8 31 64 0.031 0.051 41| po/kg |U 2.01
Hexachlorobenzene 0.38 2.3 22 168 230 0.022 0.070 41| pg/kg |U 2.01
Dimethyl Phthalate 53 53 71 1400 0.071 0.16 41 pg/kg (U 2.01
Diethyl Phthalate 61 110 200 1200 0.2 1.2 41| pg/kg |U 2.01
Di-n-butyl Phthalate 220 1700 1400 5100 1.4 5.1 81| pg/kg (U 3.97
Butyl Benzyl Phthalate 4.9 64 63 970 0.063 0.9 66| pa/kg 3.24
Bis(2-ethylhexyl) Phthalate 47 78 1300 8300 1.3 3.1 230| pg/kg 11.27
Di-n-octyl Phthalate 58 4500 6200 6200 6.2 6.2 41) pg/kg |U 2.01
Dibenzofuran 15 58 540 1700 0.54 0.70 14| pg/kg 0.69
Hexachlorobutadiene 3.9 6.2 0.011 0.12 41 pgkg |U 2.01
N-Nitrosodiphenylamine 11 11 28 130 0.028 0.040 9.7] upglkg 0.48
PCB 209 12 65 130 38 3100 6.2 6.2 282 13.82
Aroclor 1016 8.1 pg/kg |U
Aroclor 1221 17| pg/kg |U
Aroclor 1232 8.1 pg/kg |U
Aroclor 1242 87 po/kg
Aroclor 1248 8.1 pg/kg |U
Aroclor 1254 120| pg/kg
Aroclor 1260 75| pa/kg
SQS (ng/kg) CSL (ng/kg) SL BT ML
Phenol 420 1200 420 1200 0.42 1.2 16 po/kg
2-Methylphenol 63 63 63 77| 0.063 0.072 41 pgkg |U
4-Methylphenol 670 670 670 3600 0.67 1.8 41 pg/kg (U
2,4-Dimethylphenol 29 29 29 210| 0.029 0.072 210 pg/kg (U
Pentachlorophenol (PCP) 360 690 400 504 690| 0.36 0.69 410 pg/kg (U
Benzyl Alcohol 57 73 57 870| 0.057 0.073 81| pg/kg (U
Benzoic Acid 650 650 650 760 0.65 0.65 810 pug/kg (U
Hexachloroethane 1400 14000 41 pgkg U
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14 4 TEQ 10 TEQ Volume Total TEQ] 18.43595
averaged to 4 TEQ) Total TEQ (1/2U)] 19.09745
Dioxin TEQ (0U)|  17.094
Dioxin TEQ (1/2U) 17.094
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.645| ng/Kg |J
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 1.87| ng/Kg |J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 1.89| ng/Kg |J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 17.2| ng/Kg
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 12.7] ng/Kg
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 885| ng/Kg [J
Octachlorodibenzo-p-dioxin (OCDD) 8500] ng/Kg |J
Furan TEQ (OU)[ 1.34195
Furan TEQ (1/2U)| 2.00345
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 0.705| ng/Kg |J
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.535| ng/Kg |J
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.979| ng/Kg |J
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 3.56| ng/Kg [J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 1.18| ng/Kg |J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 7.56( ng/Kg |U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 0.881| ng/Kg |J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 34.11 ng/Kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 2.71| ng/Kg |J
Octachlorodibenzofuran (OCDF) 105| ng/Kg
Tetrachlorodibenzo-p-dioxins (TCDD), Total 1.96| ng/Kg
Pentachlorodibenzo-p-dioxin (PeCDD), Total 12| ng/Kg
Hexachlorodibenzo-p-dioxins (HXCDD), Total 271| ng/Kg
Heptachlorodibenzo-p-dioxins (HpCDD), Total 4050| ng/Kg
Tetrachlorodibenzofurans (TCDF), Total 11| ng/Kg
Pentachlorodibenzofurans (PeCDF), Total 16.4| ng/Kg
Hexachlorodibenzofurans (HXCDF), Total 23.7] ng/Kg
Heptachlorodibenzofurans (HpCDF), Total 156| ng/Kg
2,3,7,8-Tetrachlorodibenzo-p-dioxin-C13
1,2,3,7,8-Pentachlorodibenzo-p-dioxin-C13
Table F-6
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Appendix F
Table F-6 Station SC05

SQS CSL
Chemical Name (ppm OC) (ppm 0C) SL BT ML

LAET

2AET

Station

SCO05 ZA
3/10/2010
12:14

Result
Value

Result | Vvalid
Unit Qual

TOC
NormConc
(ppm OC)

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin-C13

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin-C13

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin-C13

Octachlorodibenzo-p-dioxin-C13

2,3,7,8-Tetrachlorodibenzofuran-C13

1,2,3,7,8-Pentachlorodibenzofuran-C13

2,3,4,7,8-Pentachlorodibenzofuran-C13

1,2,3,4,7,8-Hexachlorodibenzofuran-C13

1,2,3,6,7,8-Hexachlorodibenzofuran-C13

1,2,3,7,8,9-Hexachlorodibenzofuran-C13

2,3,4,6,7,8-Hexachlorodibenzofuran-C13

1,2,3,4,6,7,8-Heptachlorodibenzofuran-C13

1,2,3,4,7,8,9-Heptachlorodibenzofuran-C13

Notes:

J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.

U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.

||Doub|e border indicates DMMP bioaccumulation trigger ||

IA heavy border with italicized font indicates DMMP screening level I

IA heavy border with italicized, bold font indicates DMMP maximum level I

Table F-6
Page 2 of 2
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CLP National Functional Guidelines for Data Review (EPA 2008 — Organics, EPA 2005 -

Dioxins and Furans)
ongoing precision and recovery

polychlorinated biphenyls
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INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical data for
samples collected during January 2010 for the referenced project. The laboratory report validated
herein was submitted by Columbia Analytical Services, Inc. in one sample delivery group (SDG) —
K1000845.

A level IV data validation was performed. The validation followed the procedures specified in USEPA
CLP National Functional Guidelines ([NFGs], EPA 2008 — Organics, EPA 2005 — Chlorinated
Dioxin/Furans), with modifications to accommodate project and analytical method requirements.
The numerical quality assurance/quality control (QA/QC) criteria applied to the validation were in
accordance with those specified in the quality assurance project plans ([QAPPs], Anchor, June 2009)
and the current performance-based control limits established by the laboratory (laboratory control
limits). Instrument calibration, frequency of QC analyses, and analytical sequence requirements
were evaluated against the respective analytical methods.

Validation findings are discussed for each QC parameter pertinent to each type of analyses
evaluated. Qualified data with applied data qualifiers are summarized in the Summary section at
the end of this report. As part of the level IV validation, 10 percent of the initial calibrations,
calibration verifications, laboratory QC analyses, and sample results were verified via re-calculation
checks.

Samples and the associated analyses validated herein are summarized as follows:

Analysis

TOC

Laboratory Sampling Dioxin/ Grain

Field Sample ID Sample ID Date Matrix SVOCs | PCBs Furans Size
T115-SC-01-100127-ZA K1000845-001 01/27/2010 Sediment X X X X
T115-SC-01-100127-ZB K1000845-002 01/27/2010 Sediment X X X X
T115-5C-01-100127-ZC K1000845-003 01/27/2010 Sediment X X X X
T115-SC-01-100127-ZD K1000845-004 01/27/2010 Sediment X X X X
T115-SC-02-100127-ZA K1000845-016 01/27/2010 Sediment X X X X
T115-SC-02-100127-ZB K1000845-017 01/27/2010 Sediment X X X X
T115-5C-02-100127-ZC K1000845-018 01/27/2010 Sediment X X X X
T115-SC-02-100127-ZD K1000845-019 01/27/2010 Sediment X X X X

Notes:

X - The analysis was requested and performed on the sample

SVOCs — Semi-volatile organic compounds, analyte list specified in the QAPP
PCBs — Polychlorinated biphenyls (Aroclors only)

Dioxins/Furans — Polychlorinated dioxins & furans

TOC — Total organic carbon
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Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory
TOC Plumb, 1981
Grain Size PSEP Protocols

PCB Aroclors

SW846 Method 8082

SVOCs

SW846 Method 8270C

Columbia Analytical Services, Inc.
(CAS), Kelso, Washington

Polychlorinated Dioxins & Furans

EPA Method 1613B

Columbia Analytical Services, Inc.
(CAS), Houston, Texas

Notes:

1.

December 1996 and Updates.

1994.

EPA/CE-B1-1. U.S. Army Corps of Engineers. Plumb, R.H. 1981.

Page 5 of 15

SW846 Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,
USEPA Method 1613 Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGC/HRMS, October
PSEP Protocols - PSEP Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, Puget

Sound Water Quality Authority, March 1986.
Plumb 1981 - Procedures for Handling and Chemical Analysis of Sediment and Water Samples. Technical Report,
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DATA VALIDATION FINDINGS

1. Semi-volatile Organic Compounds (SVOCs) by GC/MS (SW846 Method 8270C)
1.1  Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

1.2  GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion abundance ratios
met the method requirements.

1.3 Initial Calibration

The NFGs criteria require that the average response factor (RF) be >0.05 for all analytes and
surrogate compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be <15% for the analyte, (2) if least-square linear
regression is chosen for quantitation, the correlation coefficient (r) be 20.99, and (3) if six-
point non-linear (quadratic) curve is chosen for quantitation, the coefficient of determination
(r*) be 20.99.

1.4  Calibration Verification

The NFGs criteria require that (1) continuing calibrations be analyzed at the beginning of each
12-hour analysis period prior to the analysis of method blank and samples, (2) the percent
difference (%D) be within £20%, and (3) the RF be 20.05 for all analytes and surrogate
compounds.

Calibration verifications were performed at the required frequency, and all %D values met
the method criterion or the outliers had no effects on data quality (e.g., high bias recovery
where the compound was not detected in associated samples).

1.5 Method Blanks

Method blanks were prepared and analyzed as required. No target analytes were detected
at or above the MDLs in the method blanks, except for the following:
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Detection Original Adjusted
in Blank Result Results
Method Blank ID Analyte (ng/kg) Affected Sample (ng/kg) (ng/kg)
T115-SC-01-100127-ZA 15 15U
T115-SC-01-100127-ZB 11 11U
. T115-SC-01-100127-2C 9.2J 39U
KWG1003073-MB Dimethyl Phthalate 3.2 T115-5C-02-100127-7B 13 ) 41U
T115-SC-02-100127-ZC 4.8) 8.4U
T115-SC-02-100127-ZD 7.3] 8.4U

Note:J - The value was at a level between the MDL and MRL, and considered as estimated.
1.6  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate percent
recovery (%R) values were within the laboratory control limits.

1.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on sample T115-SC-01-100127-ZA. All %R and RPD values
for the spiked compounds met the laboratory control criteria.

1.8 Laboratory Control Sample (LCS)

LCS and/or LCSD analyses were performed with each analytical batch. All %R and RPD values
met the laboratory control limits.

1.9 Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds from
that of the associated 12-hour calibration standard, and (2) the area counts of all internal
standards be within =50% to +100% of the associated 12-hour calibration standard. All
internal standards in the sample and associated QC analyses met the criteria.

1.10 Target Compound Identification

Target compound identification is evaluated by examining if (1) the RRT is within £0.06 RRT
units of the standard RRT for a positively identified compound, (2) the relative intensity of
characteristic ions are within £30% in comparison with the reference spectrum, and (3) ions
of a positively identified compound with >10% relative abundance should be present. No
anomalies were found. Hexachlorophene results were determined using tentative
identification compound search. The compound was not detected in any of the samples, and
were qualified (UJ) due to the lack of calibration and QC measurements.

Page 7 of 15



Pyron Environmental, Inc.
Data Validation Report
T-115 Post-Dredge Sediment
January 2010 Sampling

1.11 Compound Quantitation and Method Reporting Limits

The sample-specific MRLs were adjusted with sample amount extracted and supported with
adequate initial calibration concentrations. The QAPP requirements for MRLs were achieved.

Verification calculations were performed on 10% of the instrument calibration, calibration
verifications, and reported QC and sample analyses. No anomalies were found. Sample
guantitation and reporting was correctly performed.

1.12 System Performance

The system performance and stability over an analytical sequence was evaluated by
examining chromatograms for abrupt baseline shifting, excessive baseline rise at elevated
temperature, progressing peak tailing, or loss of resolution. In addition, the internal standard
retention times and response areas were checked for trends of shifting. No anomalies were
observed.

1.13 Overall Assessment of Data Usability

SVOCs data are of known quality and acceptable for use, as qualified.

2. PCB Aroclors (SW846 Method 8082)
2.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

2.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the other
five Aroclors to establish calibration factors (CFs) and for Aroclor pattern recognition, (3) at
least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor for characterization, (4)
the %RSD values of Aroclor 1016 and 1260 CFs must be < 20%, and (5) if dual column analysis
is chosen, both columns should meet the requirements. The initial calibrations met the
method requirements.
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2.3

2.4

2.5

2.6

2.7

2.8

2.9

Calibration Verification

The method requires that (1) the initial calibration be verified prior to any analysis for each
12-hour analysis sequence, and (2) the percent drift (%D) be within £15% to demonstrate the
linearity of the initial calibration.

Calibration verifications were performed at the required frequency, and all %D values met
the method criterion or the outliers had no effects on data quality (e.g., high bias recovery
where the compound was not detected in associated samples).

Blanks

Method Blanks: Method blanks were prepared and analyzed as required. PCB Aroclors were
not detected at or above the MDLs in the method blanks.

Instrument Blank: Instrument blanks were analyzed and reported as required. PCB Aroclors
were not detected at or above MDLs in the instrument blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate spike
percent recovery (%R) values were within the laboratory control limits.

Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on sample T115-SC-01-100127-ZA as requested. The
Aroclor 1260 %R values were less than the lower project control limits. All sediment samples
in this SDG may pose similar effects on Aroclor 1260 analyses; Aroclor 1260 results for all
samples were qualified (J) as estimated. RPD values met the laboratory control criteria.

Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values met the laboratory
control limits.

Target Compound Identification

All chromatograms were properly displayed and scaled. PCB Aroclors were not detected at or
above the MDLs in any of the field samples.

Target Compound Quantitation and Reporting Limits

The sample-specific MRLs were adjusted with sample amount extracted and supported with
adequate initial calibration concentrations. The QAPP requirements for MRLs were achieved.

Verification calculations were performed on 10% of the reported initial calibrations,
calibration verifications, QC, and sample results. No anomalies were found.
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2.10 Overall Assessment of PCB Aroclors Data Usability

3.

3.1

3.2

33

PCB Aroclor data are of known quality and acceptable for use, as qualified.

Polychlorinated Dioxins/Furans by HRGC/HRMS (EPA Method 1613B)

Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

EPA Method 1613B recommends a holding time of one year for solid samples stored in the
dark at <-10 C. The NFG recommended that extracts be analyzed within 30 days of extraction.
The sample was extracted and analyzed within the recommended holding times.

HRGC/HRMS Instrument Performance Check
The NFG and EPA Method 1613B criteria for instrument performance checks are as follows:

Mass Spectrometer Resolution: (1) The resolution check should be performed prior to initial
calibration and at the start and end of each 12-hour shift, (2) the resolution should be >
10,000 resolving power at m/z 304.9824, and (3) the deviation between the exact m/z and
the theoretical m/z must be less than 5 ppm for monitored isomers.

Window Defining Mixture (WDM) and Column Performance Solution (CPS): (1) WDM and
CPS should be analyzed prior to initial calibration and continuing calibration verification, and
(2) the 2,3,7,8-TCDD peak and 1,2,3,8-TCDD peak should be resolved with a valley of < 25%.

HRGC/HRMS instrument performance checks met the criteria.
Initial Calibration
The NFG and EPA Method 1613B criteria for initial calibration are as follows:

(1) A minimum of five standards should be employed,
(2) The percent relative standard deviation (%RSD) of isomer response should be <20% for
native compounds and <35% for labeled compounds,

13
(3) The absolute RT of the internal standard C,,-1,2,3,4-TCDD must be >25 minutes on the

DB-5 (or equivalent) column and >15 minutes on the DB-225 (or equivalent) column,

(4) The ion abundance ratios should be within the control limits listed in EPA Method 1613B,
Table 9, and

(5) The signal-to-noise (S/N) ratio should be >10 for all native and labeled compounds in the
first calibration standard (CS1).
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3.4

35

3.6

3.7

3.8

3.9

Initial calibrations met all acceptance criteria.
Calibration Verification
The NFG and EPA Method 1613B criteria require that:

(1) Continuing calibration verifications be performed at the beginning of each 12-hour shift,

(2) The percent difference (%D) value be within the control limits listed in EPA Method
1613B, Table 6, and

(3) The ion abundance ratios, retention times, relative retention times, instrument
sensitivity should meet the same criteria as for initial calibrations.

All calibration verification analyses met the criteria.

Blanks

Method Blank: A method blank was prepared and analyzed as required for each preparation
batch. No target analytes were detected at or above the MRLs. 1,2,3,4,6,7,8-HpCDD and
OCDD were detected in the method blank at levels greater than their estimated detection
limits (EDLs) but less than their MRLs. All sample results were greater than 10 times the levels
found in the method blanks; no data qualifying action was required.

Instrument Blank: An instrument blank was analyzed prior to the sample analyses in each
analytical sequence. Target analytes were not detected at or above the EDLs.

Initial Precision and Recovery Study (IPR) and Ongoing Precision and Recovery (OPR)
The initial precision and recovery study was performed according to the laboratory, but

results were not provided in the data package. A laboratory control sample (LCS) was
analyzed in lieu of ongoing precision and recovery (OPR) analysis (see Section 3.8).

Labeled Compounds

Fifteen labeled compounds were added to all field and laboratory QC samples as required by
the method. The percent recovery (%R) values met the method requirements (EPA Method
1613B, Table 7).

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and relative
percent difference (RPD) values met the laboratory control limits,

Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were not performed on project samples in this SDG. Analytical precision
and accuracy was evaluated with the LCS and LCSD results (see Section 3.8).
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3.10 Target Compound Identification
Target compound identification was evaluated by examining if:

(1) the signals for the two exact m/z's being monitored were present, and maximized within
+2 seconds of one another;

(2) the S/N ratio of each of the two exact m/z's must be greater than or equal to 2.5;

(3) the ion abundance ratios were within the method control limits (EPA Method 1613B,
Table 9); and

(4) the relative retention time (RRT) or retention time (RT) of the peaks were within the
method control limits (EPA Method 1613B, Table 2).

All reported target analyte detections were properly identified.
3.11 Method Reporting Limits (MRLs) and Compound Quantitation

Correct internal standards, quantitation ions, and average RFs were used to quantitate target
compound detections. The MRLs were supported with adequate ICAL calibration
concentrations. Sample-specific EDLs and MRLs were adjusted with sample weights, internal
standard peak height, and noise levels as required by the method.

Concentrations of octachlorodibenzo-p-dioxin (OCDD) in samples T115-SC-01-100127-ZB and
T115-SC-01-100127-ZC exceeded the instrument calibration ranges. The results were
qualified (J) as estimated.

A verification calculation was performed on 10% of the reported calibration, laboratory QC
analyses, and sample results. No anomalies were found.

3.12 Second Column Confirmation
Second-column confirmation is required for samples analyzed on a DB-5 (or equivalent)
column in which 2,3,7,8-TCDF is reported at or above the EDL, or where 2,3,7,8-TCDF is
reported as an Estimated Maximum Possible Concentration (EMPC). 2,3,7,8-TCDF was
detected in all samples and confirmed on the DB-225 column. The 2,3,7,8-TCDF values were
reported from the DB-225 column as required.

3.13 Overall Assessment of Polychlorinated Dioxins/Furans Data Usability

Polychlorinated dioxins and furans data were of known quality and acceptable for use as
qualified.
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Total Organic Carbon (TOC) and Grain Size

Holding Times

Sediment samples should be analyzed within 28 days of collection for TOC and 6 months for
grain size. All samples were analyzed within the required holding times.

Method Blank

Method blanks were prepared and analyzed for TOC as required. TOC was not detected at or
above the RLs in the method blanks.

Replicate Analysis

Triplicate analyses were performed for TOC and grain size on sample T115-SC-03-100127-ZB.
All %RSD values were within the acceptance criterion (20%).

Laboratory Control Sample (LCS)

The LCS analysis for TOC was performed as required by the method. All %R values were
within the laboratory control limits.

Matrix Spike (MS)

TOC matrix spike analysis was performed on sample T115-SC-03-100127-ZB. The %R value
was within the laboratory control criterion (75 — 125%).

Overall Assessment of TOC and Grain Size Data Usability

TOC and grain size data are of known quality and acceptable for use.
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SUMMARY
Data qualification and reasons are summarized as follows:
Data Report
Sample ID Analyte Qualifier Reason Section

T115-SC-01-100127-ZA
T115-5C-01-100127-ZB
T115-5C-01-100127-ZC
T115-5C-01-100127-ZD
T115-5C-02-100127-ZA
T115-5C-02-100127-ZB
T115-5C-02-100127-ZC
T115-5C-02-100127-ZD

The MS and MSD %R
Aroclor 1260 J values were less than the
lower control limits.

The reported value
Octachlorodibenzo-p-dioxin (OCDD) J exceeded calibration 3.11
range.

T115-5C-01-100127-ZB
T115-SC-01-100127-2C

Data affected by associated blanks are qualified and results adjusted as follows:

Original Adjusted Report
Sample ID Analyte Result Result Unit Section
T115-SC-01-100127-ZA
T115-SC-01-100127-ZB Eifjj ‘7‘; 3
T115-SC-01-100127-ZC .
T115-SC-02-100127-7B Dimethyl Phthalate ;éj 5415Llj.l ng/kg 1.5
T115-SC-02-100127-2C 1.6J 6.6 U
T115-SC-02-100127-ZD ’ )
Data Qualifiers are defined as follows:

Data Qualifier Definition

I The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated

value.

U The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.

uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.

Approved By: Date:

Mingta Lin
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INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical data for
samples collected during March 2010 for the referenced project. The laboratory report validated
herein was submitted by Columbia Analytical Services, Inc. in one sample delivery group (SDG) —
K1002313.

A level IV data validation was performed. The validation followed the procedures specified in USEPA
CLP National Functional Guidelines ([NFGs], EPA 2008 — Organics, EPA 2005 — Chlorinated
Dioxin/Furans), with modifications to accommodate project and analytical method requirements.
The numerical quality assurance/quality control (QA/QC) criteria applied to the validation were in
accordance with those specified in the quality assurance project plans ([QAPPs], Anchor, June 2009)
and the current performance-based control limits established by the laboratory (laboratory control
limits). Instrument calibration, frequency of QC analyses, and analytical sequence requirements
were evaluated against the respective analytical methods.

Validation findings are discussed for each QC parameter pertinent to each type of analyses
evaluated. Qualified data with applied data qualifiers are summarized in the Summary section at
the end of this report. As part of the level IV validation, 10 percent of the initial calibrations,
calibration verifications, laboratory QC analyses, and sample results were verified via re-calculation
checks.

Samples and the associated analyses validated herein are summarized as follows:

Analysis
Laboratory Sampling Dioxins/ TOC
Field Sample ID Sample ID Date Matrix SVOCs | PCBs Furans Grain Size
T115 SC032 100310ZA K1002313-001 3/10/2010 Sediment X X X X
T115 SC032 100310ZB K1002313-002 3/10/2010 Sediment X X X X
T115 SC032 100310ZC K1002313-003 3/10/2010 Sediment X X X X
T115 SC032 100310ZD K1002313-004 3/10/2010 Sediment X X X X
T115 SC0532 100310ZA K1002313-005 3/10/2010 Sediment X X X X
T115 SC042 100310ZA K1002313-006 3/10/2010 Sediment X X X X
T115 SC042 100310zB K1002313-007 3/10/2010 Sediment X X X X
T115 SC042 100310zC K1002313-008 3/10/2010 Sediment X X X X
T115 SC042 100310ZD K1002313-009 3/10/2010 Sediment X X X X
T115 SC043 100310ZA K1002313-010 3/10/2010 Sediment X X X X
Notes:

X - The analysis was requested and performed on the sample

SVOCs — Semi-volatile organic compounds, analyte list specified in the QAPP
PCBs — Polychlorinated biphenyls (Aroclors only)

Dioxins/Furans — Polychlorinated dioxins & furans

TOC — Total organic carbon
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Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory
TOC Plumb, 1981
Grain Size PSEP Protocols

PCB Aroclors

SW846 Method 8082

SVOCs

SW846 Method 8270C

Columbia Analytical Services, Inc.
(CAS), Kelso, Washington

Polychlorinated Dioxins & Furans

EPA Method 1613B

Columbia Analytical Services, Inc.
(CAS), Houston, Texas

Notes:

1.

December 1996 and Updates.

1994.

EPA/CE-B1-1. U.S. Army Corps of Engineers. Plumb, R.H. 1981.
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DATA VALIDATION FINDINGS

1. Semi-volatile Organic Compounds (SVOCs) by GC/MS (SW846 Method 8270C)
1.1  Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

1.2  GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion abundance ratios
met the method requirements.

1.3 Initial Calibration

The NFGs criteria require that the average response factor (RF) be >0.05 for all analytes and
surrogate compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be <15% for the analyte, (2) if least-square linear
regression is chosen for quantitation, the correlation coefficient (r) be 20.99, and (3) if six-
point non-linear (quadratic) curve is chosen for quantitation, the coefficient of determination
(r*) be 20.99.

1.4  Calibration Verification

The NFGs criteria require that (1) continuing calibrations be analyzed at the beginning of each
12-hour analysis period prior to the analysis of method blank and samples, (2) the percent
difference (%D) be within £20%, and (3) the RF be 20.05 for all analytes and surrogate
compounds.

Calibration verifications were performed at the required frequency, and all %D values met
the method criterion or the outliers had no effects on data quality (e.g., high bias recovery
where the compound was not detected in associated samples).

1.5 Method Blanks

Method blanks were prepared and analyzed as required. No target analytes were detected
at or above the MDLs in the method blanks, except for the following:
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Detection Original Adjusted

in Blank Result Results

Method Blank ID Analyte (ng/kg) Affected Sample (ng/kg) (ng/kg)
T115 SC032 100310ZA 8.3J 42 U
T115 SC032 100310ZB 111 72U
KWG1002463-MB Dimethyl Phthalate 23] T115 SC032 100310zZC 1.2] 55U
T115 SC0532 100310ZA 5.6J 41U
T115 SC043 100310ZA 16)J 6.6 U

Note:J - The value was at a level between the MDL and MRL, and considered as estimated.
1.6  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate percent
recovery (%R) values were within the laboratory control limits.

1.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on sample T115 SC042 100310ZA. All %R and RPD values
for the spiked compounds met the laboratory control criteria.

1.8 Laboratory Control Sample (LCS)

LCS analyses were performed with each analytical batch. All %R and RPD values met the
laboratory control limits.

1.9 Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds from
that of the associated 12-hour calibration standard, and (2) the area counts of all internal
standards be within =50% to +100% of the associated 12-hour calibration standard. All
internal standards in the sample and associated QC analyses met the criteria.

1.10 Target Compound Identification

Target compound identification is evaluated by examining if (1) the RRT is within 0.06 RRT
units of the standard RRT for a positively identified compound, (2) the relative intensity of
characteristic ions are within £30% in comparison with the reference spectrum, and (3) ions
of a positively identified compound with >10% relative abundance should be present. No
anomalies were found. Hexachlorophene results were determined using tentative
identification compound search. The compound was not detected in any of the samples, and
were qualified (UJ) due to the lack of calibration and QC measurements.

1.11 Compound Quantitation and Method Reporting Limits

The sample-specific MRLs were adjusted with sample amount extracted and supported with
adequate initial calibration concentrations. The QAPP requirements for MRLs were achieved.
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Verification calculations were performed on 10% of the instrument calibration, calibration
verifications, and reported QC and sample analyses. No anomalies were found. Sample
guantitation and reporting was correctly performed.

1.12 System Performance

The system performance and stability over an analytical sequence was evaluated by
examining chromatograms for abrupt baseline shifting, excessive baseline rise at elevated
temperature, progressing peak tailing, or loss of resolution. In addition, the internal standard
retention times and response areas were checked for trends of shifting. No anomalies were
observed.

1.13 Field Duplicates

Samples T115 SC032 100310ZA and T115 SC0532 100310ZA were field duplicates. The results
and data qualification are presented in Appendix A in the end of this report.

1.14 Overall Assessment of Data Usability

SVOCs data are of known quality and acceptable for use, as qualified.

2. PCB Aroclors (SW846 Method 8082)
2.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

2.2 Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the other
five Aroclors to establish calibration factors (CFs) and for Aroclor pattern recognition, (3) at
least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor for characterization, (4)
the %RSD values of Aroclor 1016 and 1260 CFs must be < 20%, and (5) if dual column analysis
is chosen, both columns should meet the requirements. The initial calibrations met the
method requirements.
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Calibration Verification

The method requires that (1) the initial calibration be verified prior to any analysis for each
12-hour analysis sequence, and (2) the percent drift (%D) be within £15% to demonstrate the
linearity of the initial calibration.

Calibration verifications were performed at the required frequency, and all %D values met
the method criterion or the outliers had no effects on data quality (e.g., high bias recovery
where the compound was not detected in associated samples).

Blanks

Method Blanks: Method blanks were prepared and analyzed as required. PCB Aroclors were
not detected at or above the MDLs in the method blanks.

Instrument Blank: Instrument blanks were analyzed and reported as required. PCB Aroclors
were not detected at or above MDLs in the instrument blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate spike
percent recovery (%R) values were within the laboratory control limits.

Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on sample T115 SC042 100310ZA as requested. All %R
and RPD values met the laboratory control criteria.

Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values met the laboratory
control limits.

Target Compound Identification

All chromatograms were properly displayed and scaled. PCB Aroclors were not detected at or
above the MDLs in any of the field samples.

Target Compound Quantitation and Reporting Limits

The sample-specific MRLs were adjusted with sample amount extracted and supported with
adequate initial calibration concentrations. The QAPP requirements for MRLs were achieved.

Verification calculations were performed on 10% of the reported initial calibrations,
calibration verifications, QC, and sample results. No anomalies were found.

Page 9 of 19



2.10

2.11

Pyron Environmental, Inc.

Data Validation Report

T-115 Post-Dredge Sediment
March 2010 Sampling_K1002313

Field Duplicates

Samples T115 SC032 100310ZA and T115 SC0532 100310ZA were field duplicates. The results
and data qualification are presented in Appendix A in the end of this report.

Overall Assessment of PCB Aroclors Data Usability

PCB Aroclors data are of known quality and acceptable for use, as qualified.

3.  Polychlorinated Dioxins/Furans by HRGC/HRMS (EPA Method 1613B)

3.1

3.2

33

Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

EPA Method 1613B recommends a holding time of one year for solid samples stored in the
dark at <-10 C. The NFG recommended that extracts be analyzed within 30 days of extraction.
The sample was extracted and analyzed within the recommended holding times.

HRGC/HRMS Instrument Performance Check
The NFG and EPA Method 1613B criteria for instrument performance checks are as follows:

Mass Spectrometer Resolution: (1) The resolution check should be performed prior to initial
calibration and at the start and end of each 12-hour shift, (2) the resolution should be >
10,000 resolving power at m/z 304.9824, and (3) the deviation between the exact m/z and
the theoretical m/z must be less than 5 ppm for monitored isomers.

Window Defining Mixture (WDM) and Column Performance Solution (CPS): (1) WDM and
CPS should be analyzed prior to initial calibration and continuing calibration verification, and
(2) the 2,3,7,8-TCDD peak and 1,2,3,8-TCDD peak should be resolved with a valley of < 25%.

All HRGC/HRMS instrument performance checks met the criteria.

Initial Calibration

The NFG and EPA Method 1613B criteria for initial calibration are as follows:
(1) A minimum of five standards should be employed,

(2) The percent relative standard deviation (%RSD) of isomer response should be <20% for
native compounds and <35% for labeled compounds,

13
(3) The absolute RT of the internal standard C,,-1,2,3,4-TCDD must be >25 minutes on the
DB-5 (or equivalent) column and >15 minutes on the DB-225 (or equivalent) column,

Page 10 of 19



3.4

3.5

Pyron Environmental, Inc.

Data Validation Report

T-115 Post-Dredge Sediment
March 2010 Sampling_K1002313

(4) The ion abundance ratios should be within the control limits listed in EPA Method 16138,
Table 9, and

(5) The signal-to-noise (S/N) ratio should be >10 for all native and labeled compounds in the
first calibration standard (CS1).

Initial calibrations met all acceptance criteria.

Calibration Verification

The NFG and EPA Method 1613B criteria require that:

(1) Continuing calibration verifications be performed at the beginning of each 12-hour shift,

(2) The percent difference (%D) value be within the control limits listed in EPA Method
1613B, Table 6, and

(3) The ion abundance ratios, retention times, relative retention times, instrument
sensitivity should meet the same criteria as for initial calibrations.

All calibration verification analyses met the criteria.

Blanks

Method Blank: A method blank was prepared and analyzed as required for each preparation

batch. No target analytes were detected at or above the estimated detection limits (EDLs),
except for the following:

Detection Original | Adjusted
Method in Blank Result Result
Blank ID Analyte (ng/kg) Affected Sample (ng/kg) (ng/kg)
pussowam | a2 | sy
EQ10000128-01 I(-|HepéaDth)Iorod|benzo-p-d|oxm 0.242 ) T115 SC042 100310ZC 0.485 J 56U
P T115 SC042 100310zZD 0.401) 5.43U
T115 SC042 100310ZA 2.57) 109U
Octachlorodibenzo-p-dioxin T115 SC042 100310ZB 10.2) 11.2U
£Q10000128-01 (ocpD) 162/ T115 SC042 100310ZC 3.55) 11.2U
T115 SC042 100310ZD 3.95) 109U
1,2,3,4,6,7,8- T115 SC032 100310zZD 0.394) 5.86 U
EQ10000128-01 | Heptachlorodibenzofuran 0.07541 T115 SC042 100310ZA 0.0893) 5.43U
(HpCDF) T115 SC042 100310ZB 0.0895 J 56U
. T115 SC032 100310zZD 1.11) 11.7U
EQ10000128-01 | Octachlorodibenzofuran (OCDF) 0.211) T115 SC042 10031078 0.256 J 112U

Note:J - The value was at a level between the EDL and MRL, and considered as estimated.
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Initial Precision and Recovery Study (IPR) and Ongoing Precision and Recovery (OPR)

The initial precision and recovery study was performed according to the laboratory, but
results were not provided in the data package. A laboratory control sample (LCS) was
analyzed in lieu of ongoing precision and recovery (OPR) analysis (see Section 3.8).

Labeled Compounds

Fifteen labeled compounds were added to all field and laboratory QC samples as required by
the method. The percent recovery (%R) values met the method requirements (EPA Method
1613B, Table 7).

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and relative
percent difference (RPD) values met the laboratory control limits,

Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on sample T115 SC042 100310ZA as requested. All %R
and RPD values met the laboratory control criteria.

Target Compound Identification
Target compound identification was evaluated by examining if:

(1) the signals for the two exact m/z's being monitored were present, and maximized within
+2 seconds of one another;

(2) the S/N ratio of each of the two exact m/z's must be greater than or equal to 2.5;

(3) the ion abundance ratios were within the method control limits (EPA Method 1613B,
Table 9); and

(4) the relative retention time (RRT) or retention time (RT) of the peaks were within the
method control limits (EPA Method 1613B, Table 2).

All reported target analyte detections were properly identified.

Method Reporting Limits (MRLs) and Compound Quantitation

Correct internal standards, quantitation ions, and average RFs were used to quantitate target
compound detections. The MRLs were supported with adequate ICAL calibration
concentrations. Sample-specific EDLs and MRLs were adjusted with sample weights, internal
standard peak height, and noise levels as required by the method.

Concentrations of octachlorodibenzo-p-dioxin (OCDD) in samples T115 SC0532 100310ZA and

T115 SC043 100310ZA exceeded the instrument calibration ranges. The results were qualified
(J) as estimated.
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A verification calculation was performed on 10% of the reported calibration, laboratory QC
analyses, and sample results. No anomalies were found.

3.12 Second Column Confirmation
Second-column confirmation is required for samples analyzed on a DB-5 (or equivalent)
column in which 2,3,7,8-TCDF is reported at or above the EDL, or where 2,3,7,8-TCDF is
reported as an Estimated Maximum Possible Concentration (EMPC). 2,3,7,8-TCDF was
detected in all samples and confirmed on the DB-225 column. The 2,3,7,8-TCDF values were
reported from the DB-225 column as required.

3.13 Field Duplicates

Samples T115 SC032 100310ZA and T115 SC0532 100310ZA were field duplicates. The results
and data qualification are presented in Appendix A in the end of this report.

3.14 Overall Assessment of Polychlorinated Dioxins/Furans Data Usability
Polychlorinated dioxins and furans data were of known quality and acceptable for use as
qualified.
4. Total Organic Carbon (TOC) and Grain Size
4.1 Holding Times

Sediment samples should be analyzed within 28 days of collection for TOC and 6 months for
grain size. All samples were analyzed within the required holding times.

4.2 Method Blank

Method blanks were prepared and analyzed for TOC as required. TOC was not detected at or
above the RLs in the method blanks.

4.3  Replicate Analysis

Triplicate analyses were performed for TOC and grain size on sample T115 SC042 100310ZA.
All %RSD values were within the acceptance criterion (20%).

4.4 Laboratory Control Sample (LCS)

The LCS analysis for TOC was performed as required by the method. All %R values were
within the laboratory control limits.
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Matrix Spike (MS)

TOC matrix spike analysis was performed on sample T115 SC042 100310ZA. The %R value
was within the laboratory control criterion (75 — 125%).

Field Duplicates

Samples T115 SC032 100310ZA and T115 SC0532 100310ZA were field duplicates. The results
and data qualification are presented in Appendix A in the end of this report.

Overall Assessment of TOC and Grain Size Data Usability

TOC and grain size data are of known quality and acceptable for use.
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SUMMARY

Data qualification and reasons are summarized as follows:

Data Report
Sample ID Analyte Qualifier Reason Section
The reported value
T115 SC0532 100310ZA . L . .
T115 SC043 100310ZA Octachlorodibenzo-p-dioxin (OCDD) J exceeded calibration 3.11
range.
T115 SC032 100310ZA | 1,2,3,4,6,7,8-Heptachlorodibenzo-p- } Ivler:zft::?'t;a;e results Aobendix A
T115 SC0532 100310ZA | dioxin (HpCDD) > outsice th PP
precision criteria.
The field duplicate results
T115 SC032 100310ZA Octachlorodibenzo-p-dioxin (OCDD) J were outside the Appendix A
precision criteria.
Data affected by associated blanks are qualified and results adjusted as follows:
Original Adjusted Report
Sample ID Analyte Result Result Unit Section
T115 SC032 100310ZA 8.3J 42U
T115 SC032 100310ZB 111 72U
T115 SC032 100310ZC Dimethyl Phthalate 1.2) 55U ug/kg 1.5
T115 SC0532 100310ZA 5.6J 41U
T115 SC043 100310ZA 1.6J 6.6 U
T115 SC032 100310ZD 3.24) 5.86 U
T115 SC042 100310ZA 1,2,3,4,6,7,8-Heptachlorodibenzo-p- 0.402 ) 5.43U ng/k 3.5
T115 SC042 100310ZC dioxin (HpCDD) 0.485) 56U E/%e :
T115 SC042 100310ZD 0.401) 5.43U
T115 SC042 100310ZA 2.57) 10.9U
T115 SC042 100310ZB . L 10.2) 11.2U
T115 SC042 100310ZC Octachlorodibenzo-p-dioxin (OCDD) 355 112U ng/kg 3.5
T115 SC042 100310ZD 3.95) 109U
T115 SC032 100310ZD . 0.394) 5.86 U
T115 SC042 100310ZA (tlz'é';éf'7'8'HeptaCh'orOd'be”mf“ra” 0.0893 J 5.43U ng/ke 3.5
T115 SC042 100310ZB P 0.0895) 56U
T115 SC032 100310ZD . 1.11) 11.7 U
T115 SC042 10031028 Octachlorodibenzofuran (OCDF)0.211 ) 0.256 J 112U ng/kg 3.5
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Data Qualifier

Definition

J

The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated

value.

R The result was rejected and could not be used.
u The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.

Approved By:

Date:

Mingta Lin

Page 16 of 19




Pyron Environmental, Inc.

Data Validation Report

T-115 Post-Dredge Sediment
March 2010 Sampling_K1002313

REFERENCES

USEPA Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods
Data Review, Office of Superfund Remediation and Technology Innovation, U.S.
Environmental Protection Agency, June 2008, EPA-540-R-08-01.

USEPA Analytical Operations/Data Quality Center National Functional Guidelines for Chlorinated
Dioxin/Furan Data Review, Office of Emergency and Remedial Response, U.S. Environmental

Protection Agency, September 2005, EPA 540/R-05-001.

USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,
December 1996.

USEPA Method 1613 Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope Dilution
HRGC/HRMS, October 1994,

USEPA Region 10 Standard Operating Procedure for the Validation of Polychlorinated Dibenzo-p-
dioxin (PCDD) and Polychlorinated Dibenzo-furan (PCDF) Data, January 1996.

Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, Puget
Sound Water Quality Authority, March 1986.

Recommended Guidelines for Measuring Organic Compounds in Puget Sound Water, Sediment and
Tissue Samples, Puget Sound Water Quality Authority, April 1997.

Port of Seattle, Terminal 115 Post-Dredge Subsurface Sediment Characterization, Quality Assurance
Project Plan, Anchor QEA, LLC., June 2009.

Page 17 of 19



Pyron Environmental, Inc.

Data Validation Report

T-115 Post-Dredge Sediment
March 2010 Sampling_K1002313

Appendix A

Field duplicate RPD is indicative of field and laboratory precision and sample homogeneity in combination. The
precision criterion of 50% specified in the QAPP was applied to evaluating the RPD values of soil field duplicate
results 25xMRL. For results that are <5xMRL, an advisory criterion of +2xMRL was applied to evaluating the
concentration differences. The RPD (or concentration difference as applicable) values and data qualification for
detected compounds in field duplicates are presented as follows:

Sample ID & Results
RPD (%) or Data

Analytes MRL Unit | T115 SC032 100310ZA |T115 SC0532 100310ZA| Difference |Qualification
Solids, Total 0.1 % 60.5 61.8 2%
Carbon, Total Organic (TOC) 0.05 % 1.88 2.04 8%
Gravel 0.1 % 0.77 0.56 32%
Sand, Very Coarse 0.1 % 1.45 1.39 4%
Sand, Coarse 0.1 % 1.62 2.47 42%
Sand, Medium 0.1 % 3.16 3.2 1%
Sand, Fine 0.1 % 3.62 3.55 2%
Sand, Very Fine 0.1 % 15.7 14.3 9%
Silt 0.1 % 61 54.5 11%
Clay 0.1 % 11.9 13.2 10%
Aroclor 1242 8.3 pe/kg 86 87 1%
Aroclor 1254 8.3 ug/kg 130 120 8%
Aroclor 1260 8.3 ug/kg 95 75 24%
Phenol 130 ug/kg 20) 16 4 ug/kg
Naphthalene 21 ug/kg 17 16 1 ug/ke
2-Methylnaphthalene 21 ug/kg 13 12 1 ug/ke
Acenaphthylene 21 ug/kg 16 18) 2 ug/kg
Dimethyl Phthalate 42 ug/kg 8.3 5.6) 2.7 ug/kg
Acenaphthene 21 ug/kg 19) 171 2 ug/kg
Dibenzofuran 42 ug/kg 16 14) 2 ug/kg
Fluorene 21 ug/kg 26 24) 2 ug/kg
Diethyl Phthalate 42 ug/kg 12 41) 29 ug/kg
N-Nitrosodiphenylamine 42 ug/kg 13 9.7) 3.3 ug/kg
Phenanthrene 21 ug/kg 130 130 0%
Anthracene 21 ug/kg 48 44 4 ug/kg
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Fluoranthene 21 pg/kg 330 450 31%
Pyrene 21 pe/kg 840 860 2%
Butyl Benzyl Phthalate 42 ug/kg 72 66 6 ug/kg
Benz(a)anthracene 21 ug/kg 150 190 24%
Chrysene 21 ug/kg 190 210 10%
Bis(2-ethylhexyl) Phthalate 420 ug/kg 320 230 90 ug/kg
Benzo(b)fluoranthene 21 pg/kg 340 350 3%
Benzo(k)fluoranthene 21 pg/kg 110 120 9%
Benzo(a)pyrene 21 ug/kg 210 220 5%
Indeno(1,2,3-cd)pyrene 21 ug/kg 120 120 0%
Dibenz(a,h)anthracene 21 ug/kg 34 35 1 ug/kg
Benzo(g,h,i)perylene 21 ug/kg 78 74 4 ug/kg
1,2,3,7,8-Pentachlorodibenzo-p-dioxin

(PeCDD) 8.14 ng/Kg 1.26) 1.87) 0.61 ng/kg
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

(HXCDD) 8.14 ng/Kg 1.01) 1.89) 0.88 ng/kg
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

(HXCDD) 8.14 ng/Kg 8.61 17.2 8.59 ng/kg
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

(HXCDD) 8.14 ng/Kg 5.63) 12.7 7.07 ng/kg
1,2,3,4,6,7,8-Heptachlorodibenzo-p- o
dioxin (HpCDD) 8.14 ng/Kg 303 885 98% J/)
Octachlorodibenzo-p-dioxin (OCDD) 16.3 ng/Kg 2380 8500 E 113% 1))
1,2,3,7,8-Pentachlorodibenzofuran

(pecDR) 8.14 | ng/Kg 0.319J 0.535J 0.216 ng/kg
z(i:JDFS) Pentachlorodibenzofuran 8.14 | ng/Kg 0.442 ] 0.979 ] 0.537 ng/kg

Note: ) — The value is between the MDL and RL and considered estimated. E — The value exceeded calibration range and is an
estimated value.
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Post-Dredge Subsurface Sediment Characterization
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Port of Seattle T-115 — Seattle, Washington
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Date: June 25, 2010
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AN C H OR ;:ﬁ;, Lva?:;r;::n 533.1603100

QE A &4~  Phone 206.287.9130
e Fax  206.287.9131

Submittal Review Transmittal

Contractor: Project Name:
Pacific Pile and Marine Port of Seattle
Terminal 115 Berth 1 Modifications
Subcontractor: Project Number:
N/A Port Project No. 103773
Port Contract No. MC-0316208
Date: December 31, 2009 Submittal Number: 02334-001
Check:
[X] original Submittal [ ] Re-submittal [ ] other
Item Specification
No. Reference Description Other
1 02334 Clean Sand Cover Chemistry Results

Review action:

X] No Exceptions Taken [ ] Rejected

[ ] Make Corrections Noted [ ] Submit Specified Item
[ ] Revise and Re-Submit

Checking is only for general conformance with the design concept of the project and general compliance with the information given
in the contract documents. Any action shown is subject to the requirements of the plans and specifications and does not relieve the
contractor from compliance with contract requirements. Contractor is responsible for: confirming and correlating all quantities and
dimensions; selecting fabrication processes and techniques of construction; coordinating his work with that of all other trades; and

performing his work in a safe and satisfactory manner.
By: ? é))(‘

John P. Laplante, PE
Cc:



J\S ECTRA Laboratories

2221 Ross Way

12/29/2009

Tacoma, WA 98421 e

Cal Portland - Pioneer Aggregates
4301 Pioneer Avenue

DuPont, WA 98327

Attn: Mike Skrivan

Analyte
1,2,4-Trichlorobenzene--SIM

1,2-Dichiorobenzene--SIM
1,3-Dichlorobenzene--SIM
1,4-Dichlorobenzene--SIM
2,4-Dimethylphenol--SIM
2-Methylnaphthalene--SIM
2-Methylphenol--SIM
4-Methylphenol--SIM
Acenaphthene--SIM
Acenaphthylene--SIM
Anthracene--SIM
Benzo(a)Anthracene--SIM
Benzo(a)Pyrene--SIM
Benzo(b)Fluoranthene--SIM
Benzo(ghi)Perylene--SIM
Benzo(k)Fluoranthene--SIM
Benzoic Acid--SIM

Benzyl Alcohol--SIM
Butylbenzylphthalate--SIM
Chrysene--SIM
Di-n-Butylphthalate--SIM

Result Units Method
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<20 ug/Kg 8270D--SIM
<20 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
4.12 ug/Kg 8270D--SIM

(253)272-4850 ©

Fax (253) 572-9838

www.spectra-lab.com

Project: Terminal #115
Client ID: Comp-1
Sample Matrix: Soil

Date Sampled: 12/17/2009
Date Received: 12/17/2009

Spectra Project: 2009120317

Spectra Number: 1

Analyte

Di-n-Octyl Phthalate--SIM
Dibenz(a,h)Anthracene--SIM
Dibenzofuran--SIM
Diethylphthalate--SIM
Dimethyl Phthalate--SIM
Fluoranthene--SIM
Fluorene--SIM
Hexachlorobenzene--SIM
Hexachlorobutadiene--SIM
Indeno(1,2,3-cd)Pyrene--SIM
N-Nitrosodiphenylamine--SI
Naphthalene--SIM
Pentachlorophenol--SIM
Phenanthrene--SIM
Phenol--SIM

Pyrene--SIM

Total HPAH--SIM

Total LPAH--SIM
bis(2-Ethylhexyl)Phthalate--S
Grainsize

Dioxins and Furans

Result Units Method

<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<3.3 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<33 ug/Kg 8270D--SIM
<25 ug/Kg 8270D--SIM
9.29 ug/Kg 8270D--SIM

w3 ASTM D-422

* EPA 8290

* Dioxins and Furans were subcontracted to Analytical Perspectives. ** Grainsize was subcontracted to Analytical
Resources, Inc. Please see complete results enclosed.

Surrogate Recovery Method Surrogate Recovery Method
2-Fluorophenol--SIM 66 8270D--SIM 2,4,6-Tribromophenol--SIM 60 8270D--SIM
Phenol-d6--SIM 65 8270D--SIM p-Terphenyl-d14--SIM 102 8270D--SIM
Nitrobenzene-d5--SIM 103 8270D--SIM Decachlorobiphenyl 91 SW846 8082A
2-Fluorobiphenyl--SIM 92 8270D--SIM
SPEC ABORATORIES

A\
Steve Hﬂgbs, Laboratory Manager Page 1 of 2

al4/mih



j\g ECT

Laboratories

2221 Ross Way © Tacoma, WA 98421 © (253)272-4850 © Fax (253)572-9838 © www.spectra-lab.com

12/29/2009

Cal Portland - Pioneer Aggregates
4301 Pioneer Avenue
DuPont, WA 98327
Attn: Mike Skrivan

Analyte Result Units Method
Total Solids 94.7 wt.% SM 2540-B
Total Arsenic <5 mg/Kg  SW846 6010B
Total Cadmium <03 mg/Kg SW8466010B
Total Chromium 14 mg/Kg  SW846 6010B
Total Copper 20 mg/Kg  SW846 6010B
Total Lead <4 mg/Kg  SW846 6010B
Total Silver <0.7 mg/Kg SW8466010B
Total Zinc 33 mg/Kg  SW846 6010B
Total Mercury <0.05 mg/Kg SWB8467471B
PCB <10.0 ug/Kg SW846 8082A
Total Organic Carbon 0.01 wt.% SW846 9060

Project: Terminal #115
Client ID: Comp-1
Sample Matrix: Soil

Date Sampled: 12/17/2009
Date Received: 12/17/2009
Spectra Project: 2009120317
Spectra Number:1

Analyte Result Units Method

* Dioxins and Furans were subcontracted to Analytical Perspectives. ** Grainsize was subcontracted to Analytical
Resources, Inc. Please see complete results enclosed.

Surrogate Recovery Method Surrogate Recovery Method
2-Fluorophenol--SIM 66 8270D--SIM 2,4,6-Tribromophenol--SIM 60 8270D--SIM
Phenol-d6--SIM 65 8270D--SIM p-Terphenyl-d14--SIM 102 8270D--SIM
Nitrobenzene-d5--SIM 103 8270D--SIM Decachlorobiphenyl 91 SW846 8082A
2-Fluorobiphenyl--SIM 92 8270D--SIM
SPECTRA LABORATORIES

: 4
[
5&, [~ %
Steve H(Hbs, Laboratory Manager Page 2 of 2
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J\S ECTRA Laboratories

2221 Ross Way © Tacoma, WA 98421

12/28/2009

Cal Portland - Pioneer Aggregates
4301 Pioneer Ave
DuPont, WA 98327

® (253)272-4850 °©

Fax (253) 572-9838 © www.spectra-lab.com

Spectra Project # 2009120317
Sample Spiked: Blank
Date Digested: 12/22/2009
Date Analyzed: 12/22/2009
Units: mg/L
Applies to Spectra Sample #'s: 1

ICP Total Metals - Method 6010B
Blank Spike (LCS), Method Blank Results in Soil

Spike LCS LCS Method Blank Conc.
Element Added Conc. %Rec Units: mg/Kg
Arsenic 2.0 1.948 97.4 <5
-Cadmium 2.0 1.784 89.2 <0.3
Chromium 2.0 1.831 91.6 < 0.7
Lead 2.0 1.765 88.3 <4
Silver 2.0 1.987 99.4 < 0.7
Copper 2.0 1.874 93.7 <06
Zinc 2.0 1.770 88.5 <0.6
* out of limits

L.CS Recovery limits 80-120%
Sample Conc. of 0.000= ND

Spectra Laboratories
S

Stevery/G. Hibbs
Laboratory Manager




[\ SPECTRA Laboratories

2221 Ross Way © Tacoma, WA 98421 © (253)272-4850 © Fax (253)572-9838 © www.spectra-lab.com

12/28/2009
Cal Portland - Pioneer Aggregates Spectra Project # 2009120317
4301 Pioneer Ave Sample Spiked: 2009120163-1
DuPont, WA 98327 Date Spiked Sample Digested 12/22/2009
Date Digested: 12/22/2009
Date Analyzed: 12/22/2009
Units: mg/L
Applies to Spectra #'s: 1
ICP Total Metals - Method 6010B
Matrix Spike/ Matrix Spike Duplicate Results in Soil
Sample  Spike MS MS MSD MSD
Element Conc. Conc. Conc. %Rec ' Conc %Rec RPD
Arsenic 0.000 2.0 1.980 99.0 1.937 96.9 2.2
Cadmium 0.000 2.0 1.745 87.3 1.765 88.3 1.1
Chromium 0.054 2.0 2.315 113.1 2.338 114.2 1.0
Lead 0.000 2.0 1.772 88.6 1.797 89.9 1.4
Silver 0.000 2.0 2.044 102.2 2.046 102.3 0.1
Copper 0.380 2.0 2.209 91.5 2.196 90.8 0.7
Zinc 0.626 2.0 2.345 86.0 2.379 87.7 2.0
* out of limits

Recovery limits 75-125%
Sample Conc. of 0.000= ND
RPD Limit 20

Spectra Laboratories

L

Steves G. Hibbs
Laboratory Manager




[l SPECTRA Laboratories

2221 Ross Way  ©  Tacoma, WA 98421 © (253)272-4850 © Fax (253) 572-9838 ° www.spectra-lab.com

December 29, 2009

Cal Portland - Pioneer Aggregates Method: EPA Method 8082
Attn: Mike Skrivan Sample Matrix: Soil

4301 Pioneer Avenue Units: ug/Kg

DuPont, WA 98327 Spectra Project: 2009120317

Applies to Spectra# 1

PCB ANALYSIS
QUALITY CONTROL RESULTS

MS/MSD
Spiked Sample: 2009120089-21 Date Extracted: 12/14/2009
Date Analyzed: 12/14/2009
Dup.
Spike Spike Spike
Sample  Amount Amount Percent Amount Percent
Compound Result Added Found Recovery Found Recovery RPD
ARI260 <10.0 25.0 26.0 104 25.8 103 I
METHOD BLANK
Date Extracted: 12/28/2009 Date Analyzed: 12/28/2009

PCB's <10.0

Surrogate Percent Recoveries:

Decachlorobipheny! 95%

SPECTRA LABORATORIES

@ 4

Slevéjn G. Hibbs, Laboratory Manager




Analytical Resources, Incorporated
Analytical Chemists and Consultants

December 22, 2009

Ms. Marie Holt
Spectra Laboratories
2221 Ross Way
Tacoma, WA 98421

RE: Client Project: 2009 120317
ARI Project:  QCO05

Dear Ms. Holt:

The laboratory testing you requested has been completed. The following narrative
describes the method and results of the grain size distribution and moisture content
determination tests. Please call me to discuss any questions or comments you may
have on the data or its presentation.

Best regards,

Analytical Resources, Inc.

/!,//fééww/u 4%

Guenna Smith

Geotechnical Laboratory Manager
206-695-6246
guennas@arilabs.com

Enclosures

cc: Files QCO05

P 1 oe 1O

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax
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> Analytical Resources, Incorporated

Analytical Chemists and Consultants

Client: Spectra Laboratories ARI Project No.: QC05

Client Project: 2009 120317

4.
5. There were no other noted anomalies in this project.

Case Narrative

One sample was submitted for grain size analysis according to Puget Sound Estuary
Protocol (PSEP) methodology and moisture content determination according to
ASTM D2216, on December 18, 2009.

The sample for grain size was run in a single batch and one sample from another job
was chosen for ftriplicate analysis. The triplicate data is reported on the QA
summary.

The sample did not contain the required 5 grams of fines for the pipette portion of
the analysis. The analytical balance has a capacity of about 200 grams (by 0.0001
grams) and a sample that would yield 5 grams of fines could not be split and stay
within the capacity of the balance.

The data is provided in summary tables and plots.

Apprbved by: i///um/i i} (/uuh Date: /%/2%/(76

Geotechn/cal Laboratory Manager

4611 South 134th Place, Suite 100 e Tukwila WA 98168 ¢ 206-695-6200; #~2066!




Data Release Authorized:

GEOTECHNICAL ANALYSIS DATA SHEET
Moisture Content by Method ASTM D2216

2‘7

ANALYTICAL ‘
RESOURCES @

iINCORPORATED

QC Report No: QC05-Spectra Laboratories

Reported: 12/22/09 Project:

Date Received: 12/18/09 2009 120317

Page 1 of 1

Client/ Date Analysis

ARI ID Sampled Matrix Date Result
Comp-1 12/17/09 Soil 12/21/09 07:53 5.87

QCO5A 09-31148

Reported in Percent

Report for QCO05
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Geotéchnical Data

SM éample matrix was not appropriate for the requested analysis. This normally refers to
samples contaminated with an organic product that interferes with the sieving process and/or
moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of “fines” required to perform the pipette portion of
the grain size analysis

W  Weight of sample in some pipette aliquots was below the level required for accurate weighing
F  Samples were frozen prior to particle size determination




ANALYTICAL PERSPECTIVES

22 December 2009

Marie Holt

Spectra Laboratories
2221 Ross Way
Tacoma, WA 98421

Ph.: 253-272-4850
Fax: 253-572-9838

Email: marieh@spectra-lab.com
Subject: Certificate of Results

Dear Marie;

Attached to this narrative are the analytical results you requested on samples submitted
for the determination of polychlorinated dibenzo-p-dioxins and dibenzofurans. The insert
below summarizes the relevant information pertaining to your project. In particular, QC
annotations bring to your attention specific analytical observations and assessments made
during the sample handling and data interpretation phases. Results reported relate only to
the items tested.

Project Information Summary When applicable, see QC Annotations for details
Client Project No. 2009120317
AP Project # P1919
Analytical Protocol Method 8290
No. Samples Submitted 1
No. Samples Analyzed 1
No. Laboratory Method Blanks 1
No. OPRs /Batch CS3 1
No. Cutstanding Samples 0
Date Received 18-Dec-2009
Condition Received good
Temperature upon Receipt (C) 9
Extraction within Holding Time yes
Analysis within Holding Time yes
Data meet QA/QC Requirements yes
Exceptions none
Analytical Difficulties none

27 14 EXCHANGE DRIVE
WILMINGTON, NC 28405
PH.:910-794-1613

1/2



ANALYTICAL PERSPECTIVES

QC Annotations:
1. A “J” data qualifier is used for analytes with a concentration below the reporting
limit.

2. The “EMPC” data qualifier is used for analytes reported as an Estimated Maximum
Possible Concentration. This flag indicates that a peak is detected with an ion-
abundance ratio outside the allowed theoretical range.

Analytical Perspectives remains committed to serving you in the most effective manner.
Should you have any questions or need additional information and technical support,
please do not hesitate to contact us. Thank you for choosing Analytical Perspectives as
part of your analytical support team.

Sincerely,

Kimberly Mace, Ph.D.
Project Manager

27 14 EXCHANGE DRIVE
WILMINGTON, NC 28405
PH.:910794-1613

2/2
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Post-Dredge Subsurface Sediment Characterization
Post-Sand Cover Placement Monitoring Report
Port of Seattle T-115 — Seattle, Washington

Appendix J

Post-placement Sand
Cover Comparison to
DMMP and SMS Criteria

Date: June 25, 2010



Appendix J

Table J-1
SGO1A SGO02A SGO03A SGO04A
Bioaccu- _ 3/10/2010 3/10/2010 3/10/2010 3/10/2010
| multion | Maximum 9:10 10:11 11:06 13:27
Screening | Trigger Level
Conventional Parameters Level (ug/kg| (pg/kg dry | (ug/kg dry LAET 2AET Unit (dry | Validation Unit (dry | Validation Unit (dry | Validation Unit (dry | Validation
and Grain Size dry weight) | weight) weight) (ug/kg DW) (ug/kg DW) Result weight) | Qualifier Result | weight) [ Qualifier Result weight) | Qualifier Result | weight) | Qualifier

Solids, Total 86.3| percent 86.7| percent 86.2| percent 91.8]| percent
Carbon, Total Organic (TOC) 0.068| percent 0.091| percent 0.185| percent 0.067| percent
Gravel 10.3| percent 19.8| percent 12.4| percent 29.7| percent
Sand, Very Coarse 9.85| percent 19.35| percent 14.75| percent 24.7| percent
Sand, Coarse 19.4| percent 10.355| percent 21.4| percent 21.7| percent
Sand, Medium 26.3| percent 1.23| percent 23.5| percent 12| percent
Sand, Fine 22.5| percent 16.35( percent 17.2| percent 6.68| percent
Sand, Very Fine 6.28| percent 19.65| percent 4.615| percent 2.08| percent
Silt 2.17| percent 11.26| percent 2.575| percent 1.76| percent
Clay 0.88| percent 1.775| percent 1.251| percent 0.75| percent
Low Molecular Weight Polycyclic Aromatic Hydrocarbons
LPAH 5200 13000 29| po/kg |U 27.1] pg/kg 11| pa/kg 1.6| pg/kg
Naphthalene 2100 — 2400 2100 2400 29| po/kg (U 29| po/kg (U 29| po/kg (U 2.8 pg/kg [U
Acenaphthylene 560 — 1300 1300 1300 29| po/kg |U 29| pg/kg |U 29| po/kg |U 28| ug/kg (U
Acenaphthene 500 — 2000 500.00 730 29| po/kg (U 29| po/kg (U 1.5 pg/kg |J 2.8 pg/kg U
Fluorene 540 — 3600 540 1000.0 29| po/kg (U 2.1 pg/kg (I 1.6 pg/kg |J 2.8 pg/kg |[U
Phenanthrene 1500 — 21000 1500 5400 29| po/kg (U 10 po/kg 5| po/kg 1.6 pg/kg |J
Anthracene 960 — 13000 960 4400 29| po/kg (U 15( pa/kg 29| palkg 2.8 pg/kg [U
2-Methylnaphthalene 670 — 1900 670 1400 29| po/kg (U 29| po/kg (U 29| po/kg (U 2.8 pg/kg [U
High Molecular Weight Polycyclic Aromatic Hydrocarbons
HPAH 12000 4600 69000 12000 17000 21.8| pg/kg 480.7| pg/kg 82.7] pg/kg 18.1 pg/kg
Fluoranthene 1700 11980 30000 1700 2500 3.7 palkg 210 pg/kg 14.1] pg/kg 3.7 pa/kg
Pyrene 2600 — 16000 2600 3300 4.3 po/kg 61 pog/kg 20.1] pg/kg 4.5 pag/kg
Benz(a)anthracene 1300 — 5100 1300 1600 29| po/kg (U 57| po/kg 5.9 pa/kg 1.8 pg/kg |J
Chrysene 1400 — 21000 1400 2800 3.1 pa/kg 72| po/kg 9.4 pa/kg 2.8 pg/kg
Benzo(b)fluoranthene 3.5 pg/kg 38| po/kg 11.1] pg/kg 3.4| pg/kg
Benzo(k)fluoranthene 29| pag/kg (U 13| pa/kg 6.8 pa/kg 2.8 pg/kg [U
Total Benzofluoranthenes 3200 9900 3200 3600 3.5 pg/kg 51| po/kg 17.9] pg/kg 3.4| pg/kg
Benzo(a)pyrene 1600 3600 1600 3000.0 21 po/kg |J 18| pa/kg 6.2| pag/kg 19| pg/kg [J
Indeno(1,2,3-cd)pyrene 600 4400 600 690 29| po/kg (U 6.4 pgl/kg 3.8 pg/kg 2.8 pg/kg [U
Dibenz(a,h)anthracene 230 1900 230 540 29| po/kg |U 21| pakg |J 1.7] pg/kg |(J 2.8| ug/kg (U
Benzo(g,h,i)perylene 670 3200 670 720 1.6 pg/kg |J 3.2 pglkg 3.6 pa/kg 2.8 pg/kg [U
Chlorinated Organics
1,2-Dichlorobenzene 35 110 35 50.000 5.8 pao/kg |U 5.8 pao/kg |U 5.8 pao/kg |U 55| pupg/kg (U
1,3-Dichlorobenzene 170 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 5.5 pg/kg [U
1,4-Dichlorobenzene 110 120 110 120 5.8 po/kg |U 5.8 pao/kg |U 5.8/ pao/kg |U 55| ug/kg (U
1,2,4-Trichlorobenzene 31 64 31 51 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 5.5 pg/kg [U
Hexachlorobenzene 22 168 230 22 70.000 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 55 pg/kg [U
Phthalate Esters
Dimethyl Phthalate 71 1400 71 160 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 55 pg/kg [U
Diethyl Phthalate 200 1200 200 1200 5.8 po/kg |U 5.8 pao/kg |U 5.8 pao/kg |U 55| pug/kg (U
Di-n-butyl Phthalate 1400 5100 1400 5100 12 pg/kg |U 12 pg/kg |U 12 pg/kg |U 11| pug/kg |U
Butyl Benzyl Phthalate 63 970 63 900 5.8 pao/kg |U 5.8 pag/kg |U 5.8 pag/kg |U 55| ug/kg (U
Bis(2-ethylhexyl) Phthalate 1300 8300 1300 3100 8.4 pa/kg [J 58| po/kg (U 33.3| pa/kg 8.2 pg/kg |[J
Di-n-octyl Phthalate 6200 6200 6200 6200 5.8 pag/kg [U 5.8 pa/kg (U 5.8 pag/kg (U 5.5 pg/kg [U

Page 1 of 2



Appendix J

Table J-1
SGO01A SG02A SGO03A SGO04A
Bioaccu- _ 3/10/2010 3/10/2010 3/10/2010 3/10/2010
| multion | Maximum 9:10 10:11 11:06 13:27
Screening | Trigger Level
Conventional Parameters Level (ug/kg| (pg/kg dry | (ug/kg dry LAET 2AET Unit (dry | Validation Unit (dry | Validation Unit (dry | Validation Unit (dry | Validation
and Grain Size dry weight) | weight) | weight) (ug/kg DW) (ug/kg DW) Result weight) | Qualifier | Result | weight) | Qualifier Result weight) | Qualifier | Result | weight) | Qualifier
Dibenzofuran 540 1700 540 700.00 5.8 po/kg |U 5.8 po/kg |U 1.4 pg/kg |(J 55| pupg/kg (U
Hexachlorobutadiene 11 120 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 5.5 pg/kg [U
N-Nitrosodiphenylamine 28 130 28 40.000 5.8 pao/kg |U 5.8 pag/kg |U 5.8 po/kg |U 55| ug/kg (U
Phenol 420 1200 420 1200 18| po/kg |U 18| po/kg |U 18| pg/kg |U 17| ug/kg (U
2-Methylphenol 63 77 63 72 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 5.5 pg/kg [U
4-Methylphenol 670 3600 670 1800 5.8 pao/kg |U 5.8 pag/kg |U 5.8 pag/kg |U 55| pug/kg (U
2,4-Dimethylphenol 29 210 29 72 29| po/kg (U 29| po/kg (U 29| po/kg (U 28| pg/kg (U
Pentachlorophenol (PCP) 400 504 690 360 690 58| po/kg (U 58| po/kg (U 58| po/kg (U 55 pa/kg (U
Benzyl Alcohol 57 870 57 73 12 pg/kg |U 12 pg/kg |U 12 pg/kg |U 11| ug/kg |U
Benzoic Acid 650 760 650 65 120| pg/kg (U 120| pg/kg (U 120| pg/kg (U 110| pg/kg (U
Hexachloroethane 1400 14000 5.8 po/kg (U 5.8 po/kg (U 5.8 po/kg (U 5.5 pg/kg [U
Dioxins
Total Dioxin and Chlorinated Furan TEQ 4 TEQ 10 TEQ Volume averaged to 4 TEQ) 0.1374869 0.11501 0.6043884 0.4738
Total Dioxin and Chlorinated Furan TEQ using 1/2 RL 4.5554869 5.109055 1.8954384 1.891015
Total Dioxin TEQ 0.0505 0.06431 0.4842 0.385
Total Dioxin TEQ using 1/2 RL 3.4549 3.47736 1.0842 0.89
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1.13| ng/Kg |U 1.13| ng/Kg |U 1.2 ng/Kg |U 1.01] ng/Kg |U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 5.63| ng/Kg (U 5.64 ng/Kg (U 0.0908| ng/Kg |J 0.101( ng/Kg |J
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.0394| ng/Kg |J 0.0392| ng/Kg |J 0.147| ng/Kg |J 0.057 ng/Kg
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0.171| ng/Kg 0.239| ng/Kg |J 0.506| ng/Kg |J 0.521 ng/Kg |J
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HXCDD) 0.159( ng/Kg |J 0.169( ng/Kg 0.502( ng/Kg |[J 0.398| ng/Kg [J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 488 ng/Kg (U 5.61| ng/Kg (U 21.71 ng/Kg 11.5| ng/Kg
Octachlorodibenzo-p-dioxin (OCDD) 45.2] ng/Kg 65.3] ng/Kg |J 203| ng/Kg 238| ng/Kg
Chlorinated Furans
Total Chlorinated Furan TEQ 0.0869869 0.0507 0.1201884 0.0888
Total Chlorinated Furan TEQ using 1/2 RL 1.1005869 1.631695 0.8112384 1.001015
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.0642( ng/Kg 5.64] ng/Kg (U 0.0819( ng/Kg |J 5.06] ng/Kg (U
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 5.63| ng/Kg (U 5.64( ng/Kg (U 0.122| ng/Kg |J 5.06 ng/Kg [U
1,2,3,4,7,8-Hexachlorodibenzofuran (HXCDF) 0.244| ng/Kg |J 0.169| ng/Kg |J 0.277| ng/Kg |J 0.198 ng/Kg |[J
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF) 0.073| ng/Kg 5.64 ng/Kg (U 0.104| ng/Kg |J 0.176( ng/Kg |[J
1,2,3,7,8,9-Hexachlorodibenzofuran (HXCDF) 5.63| ng/Kg |U 5.64| ng/Kg |U 6.01| ng/Kg |U 5.06 ng/Kg [U
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF) 5.63| ng/Kg (U 5.64 ng/Kg (U 0.148| ng/Kg |J 0.118( ng/Kg |J
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 5.63| ng/Kg |U 5.64| ng/Kg |U 6.01| ng/Kg |U 5.06] ng/Kg (U
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 5.63| ng/Kg (U 5.64( ng/Kg (U 6.01 ng/Kg (U 5.06| ng/Kg [U
Octachlorodibenzofuran (OCDF) 11.3] ng/Kg (U 11.3] ng/Kg (U 12| ng/Kg |U 10.1f ng/Kg |U
Tetrachlorodibenzo-p-dioxins (TCDD), Total 0.223 ng/Kg |[J 1.13| ng/Kg |U 0.128( ng/Kg [J 1.01] ng/Kg |U
Pentachlorodibenzo-p-dioxin (PeCDD), Total 5.63|] ng/Kg (U 5.64] ng/Kg (U 0.0908( ng/Kg |J 0.101| ng/Kg [J
Hexachlorodibenzo-p-dioxins (HXCDD), Total 1.3 ng/Kg |J 1.87| ng/Kg |J 4.17( ng/Kg 3.19( ng/Kg |[J
Heptachlorodibenzo-p-dioxins (HpCDD), Total 13.7 ng/Kg 17.1| ng/Kg 44.1]1 ng/Kg 25.7] ng/Kg
Tetrachlorodibenzofurans (TCDF), Total 0.901| ng/Kg |J 1.48| ng/Kg 0.613| ng/Kg |J 0.473( ng/Kg |J
Pentachlorodibenzofurans (PeCDF), Total 0.173| ng/Kg |J 0.372| ng/Kg |J 0.7741 ng/Kg |J 0.485( ng/Kg |J
Hexachlorodibenzofurans (HXCDF), Total 1.28| ng/Kg |J 0.731| ng/Kg |J 2584 ng/Kg |J 274 ng/Kg |J
Heptachlorodibenzofurans (HpCDF), Total 2.78| ng/Kg |J 3.16|] ng/Kg [J 6.725( ng/Kg 6.09| ng/Kg

Notes:

J - The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated value.
U - The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
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March 2010 Sampling
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ACRONYMS

percent difference

percent drift

percent recovery

percent relative standard deviation
chlorinated dibenzo-p-dioxin
chlorinated dibenzofuran

calibration factor

U.S. EPA Contract Laboratory Program
chain-of-custody
decafluorotriphenylphosphine
estimated maximum possible concentration
U.S. Environmental Protection Agency
gas chromatograph/mass spectrometer
high-resolution gas chromatograph
high-resolution mass spectrometer
initial calibration

initial precision and recovery

isomer specificity check

laboratory control sample

laboratory control sample duplicate
milligram per kilogram

microgram per kilogram

method detection limit

matrix spike

matrix spike duplicate
mass-to-charge ratio

nanogram per kilogram

CLP National Functional Guidelines for Data Review (EPA 2008 — Organics, EPA 2005 -
Dioxins and Furans)

ongoing precision and recovery
polychlorinated dibenzo-p-dioxin
polychlorinated dibenzofuran

performance evaluation mixture
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QAPP
QA/QC
RF

RL

RPD
SDG
SICP
S/N
SVOCs
WDM

quality assurance project plan
quality assurance/quality control
response factor

reporting limit

relative percent difference
sample delivery group

selected ion current profile
signal-to-noise ratio
semi-volatile organic compounds

window defining mixture
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Pyron Environmental, Inc.

Data Validation Report
T-115Sand Cover Monitoring
March 2010 Sampling_K1002316

INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical data for
samples collected during March 2010 for the referenced project. The laboratory report validated
herein was submitted by Columbia Analytical Services, Inc. in one sample delivery group (SDG) —
K1002316.

A level IV data validation was performed. The validation followed the procedures specified in USEPA
CLP National Functional Guidelines ([NFGs], EPA 2008 — Organics, EPA 2005 — Chlorinated
Dioxin/Furans), with modifications to accommodate project and analytical method requirements.
The numerical quality assurance/quality control (QA/QC) criteria applied to the validation were in
accordance with those specified in the Sand Cover Monitoring Plan ([Plan], Anchor, June 2009) and
the current performance-based control limits established by the laboratory (laboratory control
limits). Instrument calibration, frequency of QC analyses, and analytical sequence requirements
were evaluated against the respective analytical methods.

Validation findings are discussed for each QC parameter pertinent to each type of analyses
evaluated. Qualified data with applied data qualifiers are summarized in the Summary section at
the end of this report. As part of the level IV validation, 10 percent of the initial calibrations,
calibration verifications, laboratory QC analyses, and sample results were verified via re-calculation
checks.

Samples and the associated analyses validated herein are summarized as follows:

Analysis
Laboratory Sampling TOC
Field Sample ID Sample ID Date Matrix Grain Size SVOCs Dioxins/Furans
T115SG01A100310 K1002316-001 3/10/2010 Sediment X X X
T1155G02A100310 K1002316-004 3/10/2010 Sediment X X X
T115SG03A100310 K1002316-007 3/10/2010 Sediment X X X
T115SG04A100310 K1002316-010 3/10/2010 Sediment X X X
T1155G51A100310 K1002316-013 3/10/2010 Sediment X X X

Notes:

X - The analysis was requested and performed on the sample

TOC- Total organic carbon

SVOCs — Semi-volatile organic compounds, analyte list specified in the QAPP
PCBs — Polychlorinated biphenyls (Aroclors only)

Dioxins/Furans — Polychlorinated dioxins & furans
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Pyron Environmental, Inc.

Data Validation Report
T-115Sand Cover Monitoring
March 2010 Sampling_K1002316

Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter Analytical Method Laboratory
TOC Plumb, 1981
Grain Size PSEP Protocols

PCB Aroclors

SW846 Method 8082

SVOCs

SW846 Method 8270C

Columbia Analytical Services, Inc.
(CAS), Kelso, Washington

Polychlorinated Dioxins & Furans

EPA Method 1613B

Columbia Analytical Services, Inc.
(CAS), Houston, Texas

Notes:
SW846 Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,

1.

December 1996 and Updates.

USEPA Method 1613 Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGC/HRMS, October

1994.

PSEP Protocols - PSEP Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, Puget

Sound Water Quality Authority, March 1986.

Plumb 1981 - Procedures for Handling and Chemical Analysis of Sediment and Water Samples. Technical Report,
EPA/CE-B1-1. U.S. Army Corps of Engineers. Plumb, R.H. 1981.
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Pyron Environmental, Inc.

Data Validation Report
T-115Sand Cover Monitoring
March 2010 Sampling_K1002316

DATA VALIDATION FINDINGS

1. Semi-volatile Organic Compounds (SVOCs) by GC/MS (SW846 Method 8270C)
1.1  Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

Water samples should be extracted within seven days of collection. Extracts should be
analyzed within 40 days of extraction. All samples were extracted and analyzed within the
required holding times.

1.2  GC/MS Instrument Performance Check

DFTPP tuning was performed within each 12-hour interval. All required ion abundance ratios
met the method requirements.

1.3 Initial Calibration

The NFGs criteria require that the average response factor (RF) be >0.05 for all analytes and
surrogate compounds.

The method linearity criteria require that (1) if linear average RFs is chosen as the
quantitation option, the %RSD of RFs be <15% for the analyte, (2) if least-square linear
regression is chosen for quantitation, the correlation coefficient (r) be 20.99, and (3) if six-
point non-linear (quadratic) curve is chosen for quantitation, the coefficient of determination
(r*) be 20.99.

1.4  Calibration Verification

The NFGs criteria require that (1) continuing calibrations be analyzed at the beginning of each
12-hour analysis period prior to the analysis of method blank and samples, (2) the percent
difference (%D) be within £20%, and (3) the RF be 20.05 for all analytes and surrogate
compounds.

Calibration verifications were performed at the required frequency, and all %D values met
the method criterion or the outliers had no effects on data quality (e.g., high bias recovery
where the compound was not detected in associated samples).

1.5 Method Blanks

Method blanks were prepared and analyzed as required. No target analytes were detected
at or above the MDLs in the method blanks, except for the following:

Page 6 of 17



Pyron Environmental, Inc.

Data Validation Report
T-115Sand Cover Monitoring
March 2010 Sampling_K1002316

Detection Original Adjusted

in Blank Result Results

Method Blank ID Analyte (ng/kg) Affected Sample (ng/kg) (ng/kg)
T115SG01A100310 2.6) 58U
KWG1002463-MB Dimethyl Phthalate 23 T115SG03A100310 151 58U
T1155SG04A100310 1.1) 55U

Note: J — The value was at a level between the MDL and MRL, and considered as estimated.
1.6  Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate percent
recovery (%R) values were within the laboratory control limits.

1.7  Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were to be performed on sample T1155G02A100310. The extraction for
the MSD was unsuccessful due to the GPC instrument malfunction. %R values were within
the laboratory control limits for the MS. The analytical precision was evaluated based on the
LCS/LCSD results (see Section 1.8).

1.8 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed with each analytical batch. All %R and relative
percent difference (RPD) values met the laboratory control limits.

1.9 Internal Standards

The method requires that (1) internal standard retention time be within £30 seconds from
that of the associated 12-hour calibration standard, and (2) the area counts of all internal
standards be within —=50% to +100% of the associated 12-hour calibration standard. All
internal standards in the sample and associated QC analyses met the criteria.

1.10 Target Compound Identification

Target compound identification is evaluated by examining if (1) the RRT is within £0.06 RRT
units of the standard RRT for a positively identified compound, (2) the relative intensity of
characteristic ions are within £30% in comparison with the reference spectrum, and (3) ions
of a positively identified compound with >10% relative abundance should be present. No
anomalies were found. Hexachlorophene results were determined using tentative
identification compound search. The compound was not detected in any of the samples, and
were qualified (UJ) due to the lack of calibration and QC measurements.

1.11 Compound Quantitation and Method Reporting Limits

The sample-specific MRLs were adjusted with sample amount extracted and supported with
adequate initial calibration concentrations. The QAPP requirements for MRLs were achieved.
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Pyron Environmental, Inc.

Data Validation Report
T-115Sand Cover Monitoring
March 2010 Sampling_K1002316

Verification calculations were performed on 10% of the instrument calibration, calibration
verifications, and reported QC and sample analyses. No anomalies were found. Sample
guantitation and reporting was correctly performed.

1.12 System Performance

The system performance and stability over an analytical sequence was evaluated by
examining chromatograms for abrupt baseline shifting, excessive baseline rise at elevated
temperature, progressing peak tailing, or loss of resolution. In addition, the internal standard
retention times and response areas were checked for trends of shifting. No anomalies were
observed.

1.13 Field Duplicates

Samples T115SG01A100310 and T1155G51A100310 were field duplicates. The results and
data qualification are presented in Appendix A in the end of this report.

1.14 Overall Assessment of Data Usability

2.

2.1

2.2

SVOCs data are of known quality and acceptable for use, as qualified.

Polychlorinated Dioxins/Furans by HRGC/HRMS (EPA Method 1613B)
Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport, as
discussed in Section 1.1.

EPA Method 1613B recommends a holding time of one year for solid samples stored in the
dark at <-10 C. The NFG recommended that extracts be analyzed within 30 days of extraction.
The sample was extracted and analyzed within the recommended holding times.

HRGC/HRMS Instrument Performance Check
The NFG and EPA Method 1613B criteria for instrument performance checks are as follows:

Mass Spectrometer Resolution: (1) The resolution check should be performed prior to initial
calibration and at the start and end of each 12-hour shift, (2) the resolution should be >
10,000 resolving power at m/z 304.9824, and (3) the deviation between the exact m/z and
the theoretical m/z must be less than 5 ppm for monitored isomers.

Window Defining Mixture (WDM) and Column Performance Solution (CPS): (1) WDM and
CPS should be analyzed prior to initial calibration and continuing calibration verification, and

(2) the 2,3,7,8-TCDD peak and 1,2,3,8-TCDD peak should be resolved with a valley of < 25%.

All HRGC/HRMS instrument performance checks met the criteria.
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2.4

2.5

Pyron Environmental, Inc.

Data Validation Report
T-115Sand Cover Monitoring
March 2010 Sampling_K1002316

Initial Calibration

The NFG and EPA Method 1613B criteria for initial calibration are as follows:

(1)
(2)

(3)

(4)
(5)

A minimum of five standards should be employed,
The percent relative standard deviation (%RSD) of isomer response should be <20% for
native compounds and <35% for labeled compounds,

13
The absolute RT of the internal standard C,,-1,2,3,4-TCDD must be >25 minutes on the

DB-5 (or equivalent) column and >15 minutes on the DB-225 (or equivalent) column,

The ion abundance ratios should be within the control limits listed in EPA Method 1613B,
Table 9, and

The signal-to-noise (S/N) ratio should be >10 for all native and labeled compounds in the
first calibration standard (CS1).

Initial calibrations met all acceptance criteria.

Calibration Verification

The NFG and EPA Method 1613B criteria require that:

(1)
(2)

(3)

Continuing calibration verifications be performed at the beginning of each 12-hour shift,
The percent difference (%D) value be within the control limits listed in EPA Method
1613B, Table 6, and

The ion abundance ratios, retention times, relative retention times, instrument
sensitivity should meet the same criteria as for initial calibrations.

All calibration verification analyses met the criteria.

Blanks

Method Blank: A method blank was prepared and analyzed as required for each preparation
batch. No target analytes were detected at or above the estimated detection limits (EDLs),
except for the following:

Detection Original Adjusted
Method in Blank Result Result
Blank ID Analyte (ng/kg) Affected Sample (ng/kg) (ng/kg)
1,2,3,4,6,7,8- T115SG01A100310 4.88 ) 5.63U
EQ10000128-01 Heptachlorodibenzo-p-dioxin 0.242 ) T115SG02A100310 5.61) 5.64U
(HpCDD) T1155G51A100310 4.53) 6.01U
All sample
Octachlorodibenzo-p-dioxin concentrations were
£Q10000128-01 (ocDD) 1.62 >10x the detection in - -
method blank.
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Detection Original Adjusted
Method in Blank Result Result
Blank ID Analyte (ng/kg) Affected Sample (ng/kg) (ng/kg)
T115SG01A100310 0.807) 5.63U
1,2,3,4,6,7,8- T115SG02A100310 0.873) 5.64U
EQ10000128-01 | Heptachlorodibenzofuran 0.0754) T1155G03A100310 2.88) 5.09U
(HpCDF) T1155G04A100310 1.63) 5.06 U
T115SG51A100310 0.654) 6.01U
T115SG01A100310 2.33) 113U
Octachlorodibenzofuran T115SG02A100310 2.92) 11.3U
£Q10000128-01 (OCDF) 02113 11155604A100310 4.74 ) 10.1U
T115SG51A100310 2.07) 12U

Note: J — The value was at a level between the EDL and MRL, and considered as estimated.
Initial Precision and Recovery Study (IPR) and Ongoing Precision and Recovery (OPR)

The initial precision and recovery study was performed according to the laboratory, but
results were not provided in the data package. A laboratory control sample (LCS) was
analyzed in lieu of ongoing precision and recovery (OPR) analysis (see Section 3.8).

Labeled Compounds

Fifteen labeled compounds were added to all field and laboratory QC samples as required by
the method. The percent recovery (%R) values met the method requirements (EPA Method
1613B, Table 7).

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method. All %R and relative
percent difference (RPD) values met the laboratory control limits,

Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on sample T1155G02A100310 as requested. All %R and
RPD values met the laboratory control criteria, except for the following:

%R %R
Control RPD Data
Analyte MS | MSD Limit RPD | Criterion Affected Sample Qualifier
Octachlorodibenzo-p- 76% | 229% | 78-144% | 100% | 50% | T1155G02A100310 J
dioxin (OCDD)
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2.10 Target Compound Identification
Target compound identification was evaluated by examining if:

(1) the signals for the two exact m/z's being monitored were present, and maximized within
+2 seconds of one another;

(2) the S/N ratio of each of the two exact m/z's must be greater than or equal to 2.5;

(3) the ion abundance ratios were within the method control limits (EPA Method 1613B,
Table 9); and

(4) the relative retention time (RRT) or retention time (RT) of the peaks were within the
method control limits (EPA Method 1613B, Table 2).

All reported target analyte detections were properly identified.
2.11 Method Reporting Limits (MRLs) and Compound Quantitation

Correct internal standards, quantitation ions, and average RFs were used to quantitate target
compound detections. The MRLs were supported with adequate ICAL calibration
concentrations. Sample-specific EDLs and MRLs were adjusted with sample weights, internal
standard peak height, and noise levels as required by the method.

Concentrations of octachlorodibenzo-p-dioxin (OCDD) in samples T115 SC0532 100310ZA and
T115 SC043 100310ZA exceeded the instrument calibration ranges. The results were qualified
(J) as estimated.

A verification calculation was performed on 10% of the reported calibration, laboratory QC
analyses, and sample results. No anomalies were found.

2.12 Second Column Confirmation
Second-column confirmation is required for samples analyzed on a DB-5 (or equivalent)
column in which 2,3,7,8-TCDF is reported at or above the EDL, or where 2,3,7,8-TCDF is
reported as an Estimated Maximum Possible Concentration (EMPC). 2,3,7,8-TCDF was
detected in all samples and confirmed on the DB-225 column. The 2,3,7,8-TCDF values were
reported from the DB-225 column as required.

2.13 Field Duplicates

Samples T1155G01A100310 and T115SG51A100310 were field duplicates. The results and
data qualification are presented in Appendix A in the end of this report.

2.14 Overall Assessment of Polychlorinated Dioxins/Furans Data Usability

Polychlorinated dioxins and furans data were of known quality and acceptable for use as
qualified.
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3. Total Organic Carbon (TOC) and Grain Size
3.1 Holding Times

Sediment samples should be analyzed within 28 days of collection for TOC and 6 months for
grain size. All samples were analyzed within the required holding times.

3.2 Method Blank

Method blanks were prepared and analyzed for TOC as required. TOC was not detected at or
above the RLs in the method blanks.

3.3  Replicate Analysis

Triplicate analyses were performed for TOC and grain size on sample T1155G02A100310. All
%RSD values were within the acceptance criterion (20%).

3.4 Laboratory Control Sample (LCS)

The LCS analysis for TOC was performed as required by the method. All %R values were
within the laboratory control limits.

3.5  Matrix Spike (MS)

TOC matrix spike analysis was performed on sample T115SG02A100310. The %R value was
within the laboratory control criterion (75 — 125%).

3.6  Field Duplicates

Samples T1155G01A100310 and T115SG51A100310 were field duplicates. The results and
data qualification are presented in Appendix A in the end of this report.

3.7 Overall Assessment of TOC and Grain Size Data Usability

TOC and grain size data are of known quality and acceptable for use.
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SUMMARY

Data qualification and reasons are summarized as follows:

Data Report
Sample ID Analyte Qualifier Reason Section

MS/MSD %R and RPD
T1155G02A100310 Octachlorodibenzo-p-dioxin (OCDD) J values were outside the 29
control limits.

Data affected by associated blanks are qualified and results adjusted as follows:

Original Adjusted Report
Sample ID Analyte Result Result Unit | Section
T1155SG01A100310 4.88 ) 5.63U
T1155SG02A100310 Dimethyl Phthalate 5.61) 5.64 U ug/kg 1.5
T115SG51A100310 4,53 6.01U
T1155SG01A100310 0.807) 5.63U
T1155G02A100310 0.873) 5.64 U
T115SG03A100310 Octachlorodibenzo-p-dioxin (OCDD) 2.881) 5.09 U ng/kg 2.5
T115SG04A100310 1.63) 5.06 U
T115SG51A100310 0.654) 6.01U
T115SG01A100310 2.33) 113U
T1155SG02A100310 1,2,3,4,6,7,8-Heptachlorodibenzofuran 2.92) 113U ng/k 25
T1155G04A100310 (HpCDF) 4.74) 10.1U E/xe :
T115SG51A100310 2.07) 12U
T115 SC032 100310ZD . 1.11) 11.7 U
T115 SC042 10031028 Octachlorodibenzofuran (OCDF) 0.256 J 11.2 U ng/kg 2.5
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Data Qualifier

Definition

J

The analyte was detected above the reported quantitation limit, and the reported concentration was an estimated

value.

R The result was rejected and could not be used.
u The analyte was analyzed for, but was considered not detected at the reporting limit or reported value.
uJ The analyte was analyzed for, and the associated quantitation limit was an estimated value.

Approved By:

Date:

Mingta Lin
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Appendix A

Field duplicate RPD is indicative of field and laboratory precision and sample homogeneity in combination. The
precision criterion of 50% specified in the QAPP was applied to evaluating the RPD values of soil field duplicate
results 25xMRL. For results that are <5xMRL, an advisory criterion of +2xMRL was applied to evaluating the
concentration differences. The RPD (or concentration difference as applicable) values and data qualification for
detected compounds in field duplicates are presented as follows:

Sample ID & Results
RPD (%) or Data

Analytes MRL Unit T115SG01A100310 T1155SG51A100310 Difference [Qualification
Solids, Total 0.1 % 86.3 86.4 0% -
Carbon, Total Organic (TOC) 0.05 % 0.068 0.173 0.105%
Gravel 0.1 % 10.3 10.5 2% -
Sand, Very Coarse 0.1 % 9.85 12.6 24% -
Sand, Coarse 0.1 % 19.4 21.5 10% -
Sand, Medium 0.1 % 26.3 27.3 4% -
Sand, Fine 0.1 % 22.5 19.7 13% -
Sand, Very Fine 0.1 % 6.28 5.02 22% -
Silt 0.1 % 2.17 1.72 23% -
Clay 0.1 % 0.88 0.85 3% -
Dimethyl Phthalate 5.8 ug/kg 2.6 BJ ND 2.6 ug/kg
Fluoranthene 2.9 ug/kg 3.7 5.2 1.5 ug/kg
Pyrene 2.9 ug/kg 4.3 6.2 1.9 ug/kg
Benz(a)anthracene 2.9 ug/kg ND 2.2) 2.2 ug/kg
Chrysene 2.9 ug/kg 3.1 3.7 0.6 ug/kg
Bis(2-ethylhexyl) Phthalate 58 ug/kg 8.4) 8.6J 0.2 ug/kg
Benzo(b)fluoranthene 2.9 ug/kg 3.5 4.1 0.6 ug/kg
Benzo(a)pyrene 2.9 ug/kg 2.1) 24) 0.3 pg/kg
Indeno(1,2,3-cd)pyrene 2.9 ug/kg ND 1.6 1.6 ug/kg
Benzo(g,h,i)perylene 2.9 ug/kg 1.6) ND 1.6 ug/kg
(1@,;,)46?,8-Hexachlorodibenzo-p-dioxin 563 ng/Ke 0.0394 J ND 0.0394 ng/Kg
(1I:|i,c3|,)66?,8-Hexachlorodibenzo-p-dioxin 563 ng/Ke 0.171) 02) 0.029 ng/Kg
;'icz’;j;f('fl'gggfpt“h'°r°dibenzo'p' 563 | ng/Ke 4.88) 4.53) 0.35 ng/Kg
Octachlorodibenzo-p-dioxin (OCDD) 11.3 ng/Kg 45.2 B 38.58B 6.7 ng/Kg
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1,2,3,4,7,8-Hexachlorodibenzofuran

(HIXCDF) 5.63 | ng/Kg 0.244 ) 0.153 0.091 ng/Kg
1,2,3,6,7,8-Hexachlorodibenzofuran 5.63 ng/Ke 0.073 J 0.0733 J 0.0003 ng/Ke
(HxCDF)

1,2,3,4,6,7,8-Heptachlorodibenzofuran 5.63 ng/Ke 0.807 BJ 0.654 BJ 0.153 ng/Ke
(HpCDF)

Octachlorodibenzofuran (OCDF) 11.3 ng/Kg 2.33BJ 2.07 BJ 0.26 ng/Kg

Note: ) — The value is between the MDL and RL and considered estimated. B — The analyte was also detected in method blank.
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